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PREFACE. 



It has been the object throughout the whole of this work to 
produce a manual of the details of Practical Surgery, which shall, 
in some degree, meet the wishes and wants of the Student, as well 
as of the Surgeon already engaged in practice, and it is hoped that 
the volume may prove of some value to both parties. 

All hypothetical doctrines have been avoided as much as pos- 
sible, and alluded to only when they have afforded palpable illustra- 
tion of certain methods of practice. The prevailing custom of 
interspersing surgical works with scraps of Physiology has been 
dispensed with as much as circumstances would permit, chiefly on 
the ground that the latter subject, besides being too extensive to be 
treated in such a manner, forms only a part of that extended 
education on which a scientific knowledge of Surgery can alone 
be based. For the same reasons, too, the sciences of Chemistry, 
Pharmacy, Materia Medica, and others, which are included in the 
curriculum of medical study, have scarcely been referred to; — not 
because they are irrelevant to the Practice of Surgery, but because 
each, in a manner, forms a separate department of that system of 
instruction which belongs alike to the Physician and the Surgeon, 
and which every properly qualified medical man must have pursued 
ere he becomes a recognised practitioner. 

The mode of investigating the Surgical Anatomy of each part 
will, it is presumed, be of value to those who may wish to refresh 
their knowledge ; — elementary details have, in general, been 
omitted, and the descriptions have been arranged more with a 
view to encourage ocular inspection than to facilitate the preva- 
lent, baneful, and schoolboy system of acquiring names from 
printed lessons, — a kind of knowledge which is totally worthless 
to the Practical Surgeon : no special attention has been given to 
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that laboured style of certain treatises on surgical anatomy, which, 
in describing minute divisions and subdivisions of regions has, it is 
feared, induced the Student to suppose that these imaginary, or, at 
best, artificial lines, are of equal importance with the relative posi- 
tion and appearance of the organs and textures themselves. 

The arrangement of the contents is such as has been thought 
most desirable. In the progress of the work it was found that 
unless such a section as that which has been named "The Ele- 
ments of Practical Surgery" were given, there would be a series of 
repetitions elsewhere, which could not have been avoided. The 
section in question is, like the others, devoted almost exclusively to 
practical details, and the author hopes that it will be taken in this 
light alone by the Student and all who may look into these pages, — 
for, strictly speaking, the true elements of Practical Surgery are to 
be found chiefly in a complete system of education. 

Each subject has been treated according to the author's estima- 
tion of its utility and importance, and this estimation has been 
founded partly on his own education, partly on the writings of 
others, but more particularly on his experience among pupils, 
among surgeons of his own age, and among his seniors in the pro- 
fession ; and he has assumed that his personal opportunities have 
been such as to entitle him, on all fitting occasions, to illustrate his 
precepts by his own practice, although he must here express a hope, 
that in the following pages he will not be found deficient in respect 
for the opinions of others. 

The limited extent of the work has necessarily prevented notice 
being taken of many subjects which are of interest to the Practical 
Surgeon, and also of those historical details which some might 
desire. While the author cannot but regret the omissions, he 
trusts that, in some degree, they will be compensated for in other 
respects, and that few of his readers will be without that admirable 
emporium of surgical lore, " Cooper's Surgical Dictionary," or the 
" Cyclopaedia of Practical Surgery," as far as it has gone, in which 
they will find all that may be desired on such topics. 

The present work has not been produced to compete with any 
already before the profession, — the arrangement, — the manner in 
which the subjects have been treated, and the illustrations, are all 
different from any of the kind in the English language. It is not in- 
tended to be placed in comparison with the elementary systems of 
Mr. Samuel Cooper, Mr. John Burns, Mr. Liston, Mr. Syme, Mr. 



Lizars, and that excellent epitome by Mr. Druitt. It may with 
more propriety be likened to the " Operative Surgery" of Sir 
Charles Bell and that of Mr. Averill — both excellent in their day, 
or the more modern productions of Mr. Hargrave, and the " Prac- 
tical Surgery" of Mr. Liston, which are so well known, and so 
justly appreciated, that no praise of the author of the following 
pages can possibly add to the estimation in which they are held. 
There are subjects treated of in this volume, however, which none 
of these gentlemen have noticed, and the author is sufficiently san- 
guine to entertain the idea, that his work may, in some degree, as- 
sume that relative position in British Surgery, which the classical 
volumes of Velpeau and Malgaigne occupy on the Continent. 

With many imperfections of which he is himself conscious, and 
doubtless many more which he has overlooked, the author ventures 
to hope that the good, if any, may be put against the bad, and that 
the result will be, that he has contributed in some measure to the 
advancement of a profession to which he has been devotedly at- 
tached for nearly twenty years. 

The author feels assured that the illustrations will in every respect 
sustain the high character which the Messrs. Bagg have already 
secured for their beautiful and useful art, and he cannot find language 
sufficiently expressive of his own estimation of the artistical skill 
and professional knowledge of Mr. William Bagg, by whom the 
drawings have been executed. 

For most of the designs the author is himself responsible, and for 
others he has been indebted to the diagrams left, for the use of the 
chair which he has the honour to occupy, by his predecessors Mr. 
Green and Mr. Arnott. 

To many friends he has to offer thanks for valuable communica- 
tions and assistance, among whom he may mention Sir George 
Ballingall, Mr. Lizars, Mr. Watson, Mr. A. Miller, Dr. Handyside, 
Mr. Goodsir, Mr. Norman, Dr. Machardy, Mr. Elliot, his former 
pupils Dr. Dods (Connaught Rangers,) Dr. George Williamson 
(Fort Pitt,) Dr. Richard Mackenzie, and in an especial manner to 
his present assistant, Mr. Robert Storks, whose services have 
greatly contributed to lessen the labours attendant on the author's 
task. 

8, Dover Street, Piccadilly. 
1st October, 1842. 



PREFACE OF THE AMERICAN EDITOR. 

The Practical Surgery of Mr. Fergusson is so well adapted to 
the present wants of the American student and practitioner, that 
no apology is necessary for introducing it to their notice. The 
work is at once clear and concise in its style, strictly practical in 
its contents, and the wood-cuts illustrating it, which have been 
admirably executed by Mr. Gilbert, are remarkable for their spirit 
and accuracy. The matter added by the Editor is enclosed in 
brackets, and will be found to have reference, principally, to the 
treatment of some of the more common surgical affections, or to 
operations done by his own countrymen which have been deemed 
worthy of notice. 

443 Chestnut Street, Philadelphia, 
March 6th, 1843. 
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PART I. 
INTRODUCTION. 

THE ELEMENTS OF PRACTICAL SURGERY. 

CHAPTER I. 

SURGICAL ANATOMY AND PRACTICAL SURGERY. 

The inseparable connexion between Practical Surgery and Sur- 
gical Anatomy, induces me so to associate these two subjects in 
the following pages, that I may be enabled to give full scope and 
effect to those objects and intentions, which influence me in under- 
taking the arrangement and elucidation of what I have ventured to 
term " A System of Practical Surgery." 

The term Surgical Anatomy is used to express the relative posi- 
tion of the different textures and organs of the human frame, as the 
surgeon finds them in the treatment of the diseases and accidents 
which belong to his department of the profession. The term is 
usually understood as applicable to the parts in their normal state ; 
but this by no means gives a sufficiently comprehensive idea of 
what the practical surgeon implies by Surgical Anatomy. In addi- 
tion to a knowledge of relative position, it may be said that no 
one can possess a thorough knowledge of Surgical Anatomy, who 
is not conversant with the various alterations effected by disease 
or accident, in the appearance, shape, and size, as also with the 
differences in relative position, occasioned by disease, in or near 
any portion of the body. The operation for strangulated hernia 
affords a good illustration of these remarks, as it is well known to 
the practical surgeon, that the study of the parts in their natural 
state, through which a hernia protrudes, gives but an imperfect 
idea of what is met with during the operation. Perhaps, before the 
knife is used, the skin and other textures to which it is to be 
applied, may have become inflamed and swollen, — infiltrated with 
serum or sero-purulent fluid, and consequently much altered from 
their more healthy condition : even under more ordinary circum- 
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stances where inflammation has not as yet attacked those textures, 
the skin, fascias, and openings are all very different from the usual 
appearances met with in the dissecting-room : the hernial sac on 
many occasions bears but a slight resemblance to the peritoneum, 
and the bowels generally present few traces of what is usually con- 
sidered the healthy condition. 

It may be affirmed that the elements of Surgical Anatomy can 
only be acquired by application to the healthy frame, and that a 
comprehensive knowledge of it can never be obtained without a 
study of the effects of disease and accident. In some rare instances, 
as for the performance of certain amputations, or ligature of main 
arteries, (operations generally done at a distance from the seat of 
disease,) a knowledge of healthy anatomy is what is chiefly required 
by the operator ; but in the greater number of instances, when a 
practitioner's knowledge of Surgical Anatomy is called into requi- 
sition, there is a necessity that it should be much more comprehen- 
sive than is required merely for the appreciation of healthy textures. 

From what I have stated, then, it will appear, that I include 
a certain amount of knowledge of what is termed Pathological 
Anatomy in my definition of Surgical Anatomy ; and I need not 
here do more than simply state, that I cannot believe any one to 
possess a competent acquaintance with either of these two depart- 
ments of knowledge, who is not conversant with what is termed 
Descriptive or Elementary, and also with General Anatomy. 

Having this extended view of Surgical Anatomy, I shall in the 
following pages, when I deem the subject of much importance, not 
confine my descriptions to the healthy parts alone, but shall occa- 
sionally digress, when I think I can do so with advantage. Indeed, 
without a constant reference to injuries and surgical diseases, I can- 
not conceive it possible to treat of the subject of Surgical Anatomy 
with much practical efficiency. 

Under the term Practical Surgery, I shall include the symptoms 
of disease and injury, the principles and objects of treatment, and 
such medicinal means of cure as seem to me to belong to the pro- 
vince of surgery ; and under what is commonly called Operative 
Surgery, I shall describe not only those operations which are per- 
formed with cutting instruments, but also the various duties required 
on the part of the surgeon, as in the setting of fractured bones, 
reduction of dislocations, application of bandages, and other mani- 
pulations of Practical Surgery. 



CHAPTER II. 

INSTRUMENTS, DISSECTIONS, AND OPERATIONS. 

A work professing the views, objects, and intentions, referred to 
in the preceding chapter, cannot be more appropriately commenced 
than with some general remarks on the manner of making those 
dissections, which are necessary for the display of surgical anatomy; 
and, for similar reasons, some general remarks on operations and 
surgical instruments and apparatus, may be advantageously intro- 
duced at the same time. 

For the investigation of surgical anatomy, a subject should be 
selected on which disease has not caused too great emaciation; 
nor, on the other hand, should the textures be obscured by an over- 
abundance of fat. In the latter case the parts cannot be displayed 
so clearly as may be wished ; and in the former, although they can 
be most distinctly made out, no very correct notion can be formed 
as to the appearance of the same structures, when exposed in the 
living body, as operations are seldom required or performed on 
individuals who are much emaciated by disease, being most gene- 
rally done on those of an average bulk of developement. 

In all instances, dissections and operations on the subject should, 
if possible, be performed with instruments similar in every respect 
to those intended to be used on the living body. The scalpel is the 
cutting instrument in the most general use, and one with a blade of 
this size and shape (fig. 1) will be found to answer most purposes to 

Fig. l. 




which the instrument is applicable. The handle and blade together 
should be about six inches in length ; the former of ebony, and the 
latter of steel so finely tempered, that its edge cannot readily be 
turned or broken. Ebony should always be preferred to ivory for 
the handle, as it is less likely to slip in the fingers when covered 
with blood or moisture of any kind, and its surface should be smooth 
throughout its whole extent. The blade and handle should be firmly 
joined, and the rivet pins should be made of such a material as will 
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not readily corrode or rust. German silver is a good metal for the 
purpose. A stronger and more bulky instrument is preferred by 
some, and others, again, occasionally select a smaller one ; some 
have the cutting edge more convex, others less so ; a few prefer a 
double edge, and some choose the point on a level with the back of 
the blade. Each anatomist and surgeon has a taste of his own in 
these matters, and it is of no great moment which shape or size is 
selected, provided he who wields the instrument has the skill and 
dexterity requisite for its proper application. With such an instru- 
ment as is here recommended, I have performed most of the capital 
operations of surgery, — from those requiring the most careful dis- 
section, to the most coarse that can be imagined; from cutting on 
large arteries, for hernia, for lithotomy, for the removal of tumours 
from important parts, to the extirpation of large growths where 
extensive and rapid incisions have been resorted to : indeed, in case 
of necessity, an instrument of this kind might even be used in ampu- 
tation of either extremity ; but in proper time I shall describe others 
which are better adapted for the peculiarities of each operation. 

Fig. 2. 




The scalpel should be held between the thumb and fingers, by 
the thickest part of the handle, with such a degree of firmness only, 
that its weight may still be felt. Either of these positions may be' 
resorted to, although the first (fig. 2) is usually deemed best for 
general purposes. The little finger may be placed on the neigh- 
Fig. 3. 




homing parts, so as to support the hand, and assist in steadying if 
but when extensive incisions are required, the instrument should be 
laid on with the hand unsupported. The other method, exhibited 
in the second sketch on this page (fig. 3), requires great steadiness 
naturally, but with practice, much ease, elegance, and dexterity 
may be displayed when the knife is thus held, and even the most 
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minute dissections may be effected with the hand and scalpel in the 
attitudes here represented. 

Many operations are now performed with the bistoury, and it will 
be advan ageous to practise dissections with it, as well as with the 
scalpel, so that it may be handled without awkwardness on the living 
body. A blade of the shape represented in the next sketch, about 
three or four inches in length, fixed in a handle similar to that of the 
scalpel, or in such a one that the blade can shut like a pocket-knife, 
may be used on these occasions. The instrument may be held in 
the same manner as the scalpel; it, is awkward, however, to do so 
in the manner exhibited in 

figure 2, in consequence of Fig. 4. 

the fingers being so near 
the point, and that here re- 
presented (fig. 4), perhaps, 
combines more elegance, 
freedom, and firmness of 
movement than any other. 
Whatever attitude is chosen 
at first, it is necessary, with 
appropriate movements of 
the fingers and wrist, so 
to change the position and 
movements of the hand du- 
ring the incisions, that the 
cutting edge of the instru- 
ment may be drawn to- 
wards the operator, or from 
him, at will. There are dif- 
ferent kinds of bistouries 

that I shall speak of afterwards, and both this instrument and the 
scalpel require to be held in particular attitudes, which will be most 
advantageously explained and exhibited, in describing the manner 
of performing the various operations, in which particular instru- 
ments and positions are of consequence. 




Fig. 5. 




In minute dissections, scissors of this shape will be found of ser- 
vice, and as they are frequently required in the practice of surgery, 
the hand will thus become habituated to their use. The shape incli- 
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cated in the sketch is such as I prefer, and the length should be 
about five inches and a fourth. It will be afterwards found that 
I seldom recommend scissors for any operation when the knife may 
be used instead, but they are useful in a variety of ways in almost 
every occasion of the kind, — in cutting ligatures, stitches, straps, 
bandages, and for such-like work they are indispensable: some 
deem them best adapted for certain operations, and I shall therefore 
refer to them again at fitting opportunities. 

There are various shapes of scissors, and for ordinary surgical 
purposes, I prefer another kind exhibited a few pages further on. 
The straight blades and sharp points, represented in fig. 5, are 
best suited for dissecting purposes. 

In dissections or operations requiring cautious cutting, the knife 
should be drawn lightly and steadily along the surface, and with 
such force that the textures, as they are divided, shall fall gently to 
each side. The pressure must be regulated by a variety of circum- 
stances, such as the depth to which it is wished to carry the inci- 
sion, the nature of the texture to be cut, the proximity of important 
parts ; and, on most occasions, the instrument ought to be carried 
along, as if it were more the intention to draw it over the textures 
than against them, for the purpose of their division. Sometimes a 
bold and free incision is required through a considerable thickness 
of parts, when a sawing motion of the hand is of advantage ; but 
in general, if the knife be sufficiently fine in the edge, and dexte- 
rously drawn along, the textures will be readily separated without 
much apparent rudeness, or without the appearance of scratching, 
as if a pin was used instead of a sharp-edged weapon. 

It may appear supererogatory to state, that the knife should, with 
few exceptions, be held in the right hand. It is proper to mention 
this, however, as some, on the often quoted authority of Celsus, con- 
tend that the surgeon should be as dexterous with the left hand as 
with the right ; affirming, that he should do all the operations of 
surgery as well with the one as the other. To me it has always 
appeared that this may not have been the meaning of that distin- 
guished authority, nor do I think it at all requisite on the part of 
the surgeon, that he should use the knife as dexterously with the 
left hand as with the right. It will be of advantage to dissect occa- 
sionally with the left hand ; but there are few who will attain the 
same command over it as over the opposite one. From infancy we 
apply each hand to special purposes ; the left hand has its peculiar 
duties to perform whilst the other is engaged, — it may be said to be 
the servant of the right ; and on the part of the surgeon this seems 
to me all that is necessary; for it appears as absurd to expect 
ambidexterity with him, as it would be to expect, or recommend 
it, with the painter, sculptor, or common mechanic. I have never 
yet seen a surgeon who possessed equal power and grace in either 
hand, nor do I consider that the efficient practice of his art requires 
that kind of dexterity possessed by the juggler, who tosses his 
daggers, and catches them again as they twirl through the air, as 
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Fig. 6. 



freely with the one hand as with the other, and with whom the move- 
ments of each hand are, on such occasions, of necessity, nearly alike. 
In all instances where the thumb and fore-finger of the left hand 
can be used to put the parts, about to be divided, on the stretch, 
they should be preferred to the forceps. In minute dis- 
sections the latter instrument is in general use, although, 
with a little practice, great nicety and firmness may be 
acquired with the thumb and finger used as a forceps. 
For ordinary purposes, forceps similar to those repre- 
sented in this sketch (fig. 6), will be found generally 
useful ; they should be between four and five inches in 
length, and where the free ends of the blade meet, the 
surfaces should be grooved obliquely, so as to fit accu- 
rately into each other. The points should be rounded, 
and of considerable breadth ; and whilst capable, from 
being thus shaped and nicely fitted, of seizing the mfcst 
minute objects, they may, when required, grasp others 
of greater size, and secure them firmly. This con- 
struction of point is, in my opinion, greatly to be pre- 
ferred to the slender and dangerously sharp extremity, 
which I see in many of the instruments which come 
under my frequent notice. The spring in the blades 
should not be very strong, as the hand would speedily 
get fatigued. In dissection this instrument is usually 
held between the thumb and fore and middle finger of 
the left hand ; but it is often used in the right during 
operations, in securing arteries, from the greater faci- 
lity in manipulating with this hand. • 

A variety of hooks, sharp or blunt at the point, may be used in 
place of forceps, but the latter is generally preferred. In dissec- 
tions the chain hooks here represented (fig. 7) 
will often be found of service ; but if the parts 
can be put on the stretch with the thumb and 
fingers, or between the forceps and little finger 
of the left hand (the instrument being held 
between the thumb and fore-finger), their use 
had better be dispensed with, as the fingers 
often get scratched with their points. Instead 
of these, a hook fixed in a handle like that of 
a scalpel, as exhibited in fig. 8, may be had 
recourse to; its point it will be observed is 
sharp, and it is often of advantage to have it 
so, whilst on other occasions a blunt point is 
to be preferred, such as in fig. 9, and either of 
them may be single, as they are here repre- 
sented, or double, as is seen in fig. 10. The 
hooks set in handles are mostly used during 
operations, and then they are held by assistants; they are of 
service in keeping parts out of the way of the surgeon, and there 
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are few operations in which they can be dispensed with. They 
take up less room than fingers on the edge of a wound, and gene- 
rally hold the parts more securely. Slips of copper bent at the 
points, or flat pieces of wood, are sometimes used for similar pur- 
poses, as, for example, in holding asunder the edges of the wounds 



Fig. 9. 



which are required for ligature of the large arteries at the root of 
the neck, or in the pelvis. 

When sufficient familiarity with the different parts of the body 
has been attained, by frequent dissections, the operations of surgery 
should then be performed on other subjects. The cutting instru- 
ments, above referred to, are now in general to be used in a more 
free and bold style than in ordinary dissection, and more extensive 
movements are required in the hand and arm, though occasionally 
the operator has to proceed with as much caution as if making the 
most minute dissection on the dead subject. There cannot be a 
greater mistake in a young surgeon's education, than to commence 
the performance of operations before he has acquired a thorough 
knowledge of anatomy. If he enters into practice without such 
knowledge, he can neither operate with safety to his patient nor 
satisfaction to himself; all must be hap-hazard; whilst on the other 
hand, in prosecuting his dissections, he takes the surest way of 
acquiring that dexterity in the use of his hands and instruments, 
which will be of infinite service to him afterwards in the ordinary 
performance of his professional avocations ; and here I do not so 
much allude to the performance of capital operations, as to the 
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more common manipulations required in bloodletting, bandaging, 
dressing sores, opening abscesses, and the numerous little manual 
proceedings which constitute the routine of surgical practice, and 
which, though seldom named as " operations," should be deemed 
as characteristic of good practical surgery, as the dexterous removal 
of a limb, or the rapid and successful extraction of a stone from the 
bladder. 

In the performance of many operations, as well as in certain 
dissections, a saw is necessary, and as it is difficult to use it in a 
workmanlike manner, it will be well to practise with it on wood 
or bones, the latter being preferable when they can be procured in 
sufficient abundance ; for it is not by sawing through the bones of 
one or two extremities merely that a dexterous use of this instru- 
ment can be acquired. The common dove-tail saw is that best 
fitted for general purposes. One with the blade about nine inches 
long and two and a half deep, exclusive of the back, will serve on 
almost all occasions on which a saw is required. I prefer a handle, 
such as is here exhibited (fig. 11) on a diminished scale, similar in 

Fig. 11. 
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shape to that used by the cabinet-maker, made of ebony, and of such 
a size that it can be firmly grasped by three fingers, whilst the fore- 
finger and thumb are placed parallel, on a level 
with its upper margin, to keep it steady. The blade Fig-. 12. 

should be sufficiently firm not to bend on the ap- 
plication of moderate force ; the teeth should be 
about this size (fig. 12), and well set out, so as to 
make such a breadth of groove as will allow the 
blade to move in it with facility. In using this instrument, it should 
be held in the right hand, as above directed, the part of the serrated 
margin nearest the hand should be placed on the bone, and by 
drawing it steadily backwards, a slight groove will be made ; 
it should then be pushed forwards, and, by a repetition of such 
movements, extending on each occasion nearly the length of the 
blade, with a moderate degree of force and rapidity, a bone, the 
femur, for example, may be cut through in a few seconds. There 
are varieties of saws, which I shall speak of afterwards, as being 
better adapted for particular operations, and I shall then also 
describe the manner in which these, as well as that now alluded to, 
are to be applied and used for each special purpose. 

4 



26 



INSTRUMENTS, DISSECTIONS, AND OPERATIONS. 



The cutting forceps (fig. 13) may be used for the removal of por- 
tions of bones, when the saw cannot be readily applied ; and in 
some instances, as in excision of portions of the jaws, 
Fi S- 13- this instrument may be substituted with great advan- 
tage; there is but little skill required in using it, 
strength of hand being the chief requisite. The cut- 
ting edges are brought together by compressing the 
handles betwixt the thumb and fingers. The pres- 
sure should be forcible and steady, and on no account 
should there be any shaking or twisting of the han- 
dles. In partial amputations of the fingers or toes, 
hand or foot, it may on all occasions be used in pre- 
ference to the saw. I have even divided the femur 
with it on the young subject ; though the saw ought 
to be preferred for the large bones in amputations of 
the extremities. 

For the removal of diseased or dead portions of 
bone, when the neighbouring healthy bone requires 
to be cut, it may entirely supersede the common saw, 
or the more complicated one, termed the chain-saw. 
Indeed, though this is a somewhat ancient surgical 
instrument (for it was figured by Scultetus nearly 
two hundred years ago), and though it had become 
in a manner obsolete till within thjese thirty years, 
I know of no single instrument whose reintroduction 
to practice in modern times has conferred a greater 
boon on the operating surgeon ; and for this I believe we are solely 
indebted to Mr. Liston, whose example in using it has been most 
extensively followed by a large proportion of the present race of 
operating surgeons. 

The usual length of the instrument is from eight to nine inches ; 
but it may vary in size according to circumstances. The blades 
behind the joint should be very strong, so that they will neither bend 
nor break with the strength of the hand ; the cutting edges should 
be sharp, and come nearly in contact when the handles are shut ; 
and they should be finely tempered also, so as not to be readily 
turned or broken. When about to be used, the flat surface of the 
blades should be placed nearest the healthy parts, and if sufficient 
force be exerted, the cut surface looks as level as if made with a 
saw. In a hard bone, such as the lower jaw, or in the tibia when 
it is required to remove a portion of the hard part of the shaft, as 
in compound fractures, I believe this instrument breaks the bone at 
the part where it is applied ; in softer bones it partly bruises, as 
w r ell as cuts. Some theorists have objected to its use from the 
latter circumstance (bruising) ; "but on no occasion, so far as I 
know, has this instrument produced more serious consequences on 
the remaining portion of bone, than the saw might have done, had 
it been used instead. 

Besides the shape of cutting forceps represented in the sketch on 



INSTRUMENTS, DISSECTIONS, AND OPERATIONS. 



27 



the preceding page, I have for many years been in the habit of 
using others more conveniently adapted for particular purposes: 
sometimes I have found that when the blades were curved in this 
manner (fig. 14) at the point, I could effect with them what I could 
not with the straight ones ; and in other instances I have had 
reason to be much satisfied with the bends as here exhibited 
(figs. 15, 16). I have other shapes, too, most of them being derived 
from the same " Armamentarium," but these I have found most 
generally useful in all the ordinary operations on bones. 



Fig. 14. 



Fig. 15. 



Fig. 16. 






The gouge (fig. 17) is an instrument which, I imagine, has been 
in a great measure overlooked by the modern surgeon ; but I can- 
not here omit giving it a full measure of praise. It was used by the 
Moreaus in the excisions of carious joints which they performed, and 
has been recommended by various authorities ; yet I have seldom 
seen it in the surgeon's hands. In operations for necrosis and caries 
I deem it quite indispensable, more particularly for the latter ; and 
the amount of good which I have seen accrue from its use in my 
own practice, leads me to give it the strongest approbation as a 
most useful surgical instrument. Cases will be referred to in after 
parts of this work, when its efficacy in operations for caries of the 
tarsal bones, of the shaft of the tibia, and of the articular surfaces 
of several of the large bones, will be fully exemplified. The instru- 
ment which I generally use is about four or five inches long, 
including handle and blade, about half an inch broad, and sharp- 
ened at the point like a turner's gouge. Both handle and blade are 
short, to enable me to rest my hand on the surface near where the 
instrument is applied, and thus prevent any sudden plunge, such as 
might happen were it of greater length. The round handle is kept 
in the palm, whilst the point of the fore-finger directs the scooping 
movements.) 

Asa preliminary step to dissection, the arteries should be filled 
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with a coarse injection of tallow and vermilion, to which has been 
.added a small proportion of carbonate of magnesia. This composi- 
tion runs sufficiently minute to fill all the vessels of much surgical 
importance, and keeps well in a dried preparation, should it be 
thought desirable to prepare any of the parts in this manner, after 
the vessels have been dissected : but if the dissector be already a 
little familiar with the parts, they will appear more as they are met 
with in the living body, if the arteries are not thus distended, and 
the veins being usually filled with dark blood, there never can be 
much difficulty in detecting them. 

The body should be placed on a firm table, of a convenient height, 
and in a good light. Before using the knife, the contour of each 
part should be carefully studied ; the prominences of bone and muscle 
should be looked at and fingered, and each joint should be examined, 
and put through its movements. These matters are too generally 
neglected in the dissecting-rooms, and I know of no exercise, or 
minor part of education, if it may be so called, which will be more 
useful to the young surgeon, in enabling him to detect distortion, 
whether from disease or accident. Both eyes and fingers may be 
advantageously exercised on these occasions : with the former we 
can detect the most conspicuous deviations from nature; but, to 
make assurance " doubly sure," we in general use the latter also ; 
indeed, in all instances, where accurate examination is requisite, 
we must use the fingers, and by the touch we can often acquire a 
know ledge of important circumstances, of which we might other- 
wise be ignorant : we should so use both in the practice of surgery, 
as to be able to make out, the cause of ophthalmia to be an eyelash 
in contact with the conjunctiva, or the symptoms of ileus to be 
occasioned by the presence of a small hernial tumour,— too minute 
to be discerned by the eye, but sufficiently large to be detected with 
the fingers. Mistakes occasionally happen on these points, (I have 
known them both,) and it is notorious that a common dislocation of 
the shoulder-joint has often been detected by a glance or touch by 
one individual, when it had not been discovered by another who 
had previously examined the case, but who had been devoid of the 
" tactus eruddus," which is considered so essential to the efficient 
practice of surgery, and to the acquisition of which, a due attention 
to the above hints will in no small degree contribute. 

It will also be well before commencing, to have made some 
arrangements as to the chief objects to be attended to in the dissec- 
tion. A previous knowledge of descriptive anatomy, and what the 
dissector may already know of surgery, will enable him to arrange 
some convenient plan: a work on anatomy or surgery may ho con- 
sulted, but it will be perceived that, in the following pages, every 
care has been taken to point out the manner of displaying each oarl 
to the greatest advantage for surgical purposes. 

The dissection may now be commenced, and pursued in accord 
ance with the object in view. If is a good general rule, in n ros e 
cuting surgical anatomy, to cut away as few textures as possible 
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and to displace no structure until its relations to the neighbouring 
organs have been fully examined. In order to examine deep-seated 
parts, it is necessary to lay aside, or cut away, those that lie over 
them ; but it should never be forgotten, that removing, or even 
turning them aside to any great extent, cannot be done on the 
living body ; and the more, therefore, that a person accustoms him- 
self to look at deep-seated textures with the surrounding parts in 
as near proximity as circumstances will permit, so much the more 
readily will the same individual expose such textures, should it be 
necessary to reach them, on the living body. 

It will be of consequence to become familiar with many deep- 
seated tissues by touch as well as by sight, and the fore-finger, of 
the left hand in particular, should be employed on these occasions. 
In lithotomy, for example, though the surgeon ought to be familiar 
by sight with all the parts concerned in the operation, the touch is 
of as much consequence to him as the sight : more so, I should say, 
as all the most difficult steps are done, where and when the eyes 
are of little or no avail. The portion of the body about to be dis- 
sected should be put in the most convenient attitude ; each texture 
about to be cut should be put on the stretch, with the fingers and 
thumb of the left hand, or with the forceps and hooks, as already 
described at page 23. Occasionally, the assistance of a friend will 
be of service ; but, undoubtedly, the more the dissector trusts to his 
own resources, the better will it be for himself; and, with practice, 
the ring and little finger of each hand can be used to stretch the 
parts, even when the scalpel and forceps are both in use. 

It is well known that much of the dissector's skill may be exhi- 
bited by attention to these matters, and an equal extent of arrange- 
ment and design are of the utmost consequence to the practical sur- 
geon. Before commencing any operation, its various steps should 
be carefully thought over, and all reasonable contingencies provided 
for ; some will occasionally occur which no experience or foresight 
could have anticipated ; but no such negligence as the formation of 
the flaps in a capital amputation, without a saw being in the apart- 
ment, wherewith to divide the bone, should ever occur. I have 
seen such a dilemma, when the surgeon, who had trusted to his 
assistant to have all the requisite instruments at hand, had to wait 
till a saw was procured : fortunately, in this instance the saw was 
in a contiguous apartment ; but Sir Anthony Carlisle used to refer 
to a similar oversight, when the instrument was many miles off. If 
the surgeon does trust to an assistant to have all things properly 
prepared, as he may be obliged on certain occasions, he ought still 
to satisfy himself before commencing an important operation, that 
nothing is wanting which may be of service. Undoubtedly the re- 
sponsibility rests with him; and in practising on the dead body, 
these preliminaries, for the sake of rendering the lesson more com- 
plete, should all be as carefully attended to, as if the proceedings 
were about to be done on the living. The positions of both patient 
and surgeon are of much moment also ; occasionally it may be 
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necessary to change both ; but there can be no excuse for a sur- 
geon, who, after forming the first flap in amputation of the thigh, 
only then discovers that he is on the wrong side of the patient, and, 
in order to complete the operation, has to walk round to the place 
where he should have been at the commencement. I have also 
seen an occurrence of this kind, and, as a teacher, I must say, that 
although such untoward events may not be of much consequence 
to the patient, assuredly they reflect little credit on the surgeon, or 
on the art which he professes. 

On the dead subject it is not necessary to provide all that may 
be required on the living ; but, for the sake of illustration, I shall 
suppose a case occurring in practice, in which event, then, to make 
sure that all the requisite apparatus for an operation is provided, 
the best plan is to lay every thing in order on a small table or tray, 
which can be placed near the surgeon ; as, for example, in a capi- 
tal amputation, they may be placed thus : the knife, to cut the soft 
parts ; saw to divide the bones ; cutting forceps to remove spiculae 
of bone ; forceps and tenaculum to lay hold of the arteries requiring 
to be tied ; ligatures to apply to these vessels ; needles with thread 
to stitch the wound ; straps of adhesive plaster, lint, and bandages, 
to dress it ; sponges with water, cold and hot, to wipe away the 
blood ; and such other apparatus as, from the circumstances of the 
case, the surgeon may deem requisite : moreover, no capital opera- 
tion should ever be commenced without some cordial being ready, 
in case the patient should grow faint. Wine is generally provided 
on such occasions ; but it may be well in some instances to have 
stronger stimulants at hand, as brandy, whiskey, or carbonate of 
ammonia. The quantity of wine which a patient will take during 
the performance of a severe and protracted operation is often 
remarkable ; and this should be kept in view when a formidable 
operation is contemplated. Some time ago, in performing am- 
putation in the thigh, an accident occurred with the tourniquet, 
and the patient, already much exhausted by disease, grew faint 
from the sudden loss of blood, as well as from the shock of the 
operation : his pulse was gone at the wrists, and scarcely to be felt 
in the arms ; his face was pale, cold, and clammy, and his eyes 
had the glassy stare of speedy dissolution ; yet he was roused from 
this alarming state by the rapid exhibition of wine, having in the 
course of a few minutes swallowed fourteen ounces of that fluid. 

Besides these arrangements, some previous understanding ought 
to exist between the surgeon and the assistants, who must, of ne- 
cessity, be present at a capital operation. One must be placed to 
compress the main artery, if a tourniquet is not used ; another, sup- 
posing the operation is an amputation, to retract the flaps ; a third 
to hand the instruments or take them from the surgeon ; a fourth 
to take charge of the sponges and warm water ; there may be 
others to assist in securing the patient during his struggles, and of 
course if a large portion of a limb is to be removed, an assistant 
must be instructed to keep it steady during the operation, and to 
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lay it aside as soon as it is separated. When the surgeon has it in 
his power to provide a sufficient number of assistants, he ought 
always to do so ; occasionally, however, he must economise his 
forces, which he will have little difficulty in doing, if he be pos- 
sessed of that natural coolness, aptitude in emergencies, and know- 
ledge of what he is about, which are almost equally essential to the 
welfare of his patient and his own comfort. 

There are various instruments and apparatus in constant use in 
operations on the living body, which are but rarely used either in 
dissections, or in operations on the subject, with which, neverthe- 
less, the young surgeon requires to become acquainted, and which, 
I think, may, in a work of this kind, be advantageously referred to 
at the present time. 

The probe (fig. 18), which is here represented of its ordinary 
shape but slightly diminished in size, being usually about five inches 
in length, is a simple instrument of great service in 
the practice of surgery. «With it the course of deep Fi g- 18 - Fig- 19- 
wounds and sinuses, the presence of foreign bodies, 
the condition of bones, and a variety of important 
knowledge can be ascertained : it is of use in many 
operations, and though the finger is a preferable 
probe, when its presence is admissible, the silver rod 
is altogether so serviceable, that the surgeon cannot 
possibly dispense with its use. It ought to be made 
of pure silver, so that it will not readily break on 
being bent : one extremity (the point) is rounded off, 
and a little larger than the body, the other is gene- 
rally made with a slit (or eye), through which a 
thread may be passed, when it is wished to employ 
the probe for the purpose of drawing a thread or 
seton through a sinus, passing a ligature under an 
artery, or for other objects, as shall be more parti- 
cularly stated afterwards. Other metals are occa- 
sionally substituted for silver, and other shapes and 
sizes may be required to track a sinus or wound, or 
to detect a deep-seated foreign substance. The sound 
or searcher, which is used to detect a stone in the 
bladder, is a modification of the probe adapted to 
the peculiar circumstances of the case ; but, for ordi- 
nary purposes, that now referred to is best adapted 
for the surgeon's pocket-case of instruments. 

A director (fig. 19) is sometimes of use, partly as 
a probe, and partly to guide a cutting instrument in w 
a desired course. It may very generally be dispensed with, as the 
finger is much to be preferred even in cases where this instrument 
is by some considered absolutely necessary, as, for example, in cut- 
ting the stricture in hernia, on which occasion the finger is the best 
and safest guide for the bistoury. I have known a surgeon push a 
director into the gut in this operation, and thus inflict an injury by 
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using it, which it was his object to avoid with the point of the bis- 
toury. There arc instances, however, where it will be highly proper 
to use this instrument ; and, on many occasions, it will be found 
serviceable, in permitting a tolerably free escape of matter through 
its groove, when it has been thought advisable to open an abscess 
by a puncture : indeed, some have recommended an instrument of 
a similar construction with a sharp point, called an "exploring 
needle," to be thrust into swellings of doubtful nature, so as to allow 
of blood or matter, if either be present, to flow along the groove. 
On such occasions, I am in the habit of passing a bistoury into the 
seat of disease, and by gently turning it half round on its long axis, 
I make a sufficient opening to permit the exit of a few drops of 
blood or matter ; or, should there be any apparent obstruction, I 
then pass the common director along the flat surface of the blade, 
which is next withdrawn, whilst the matter, if any be present, is 
evacuated through the groove. This instrument is generally made 
of silver, of the shape and appearance here exhibited, and between 
four and five inches in length. The handle may either be flat, of a 
triangular shape, or in the resemblance of a small oblong spoon, 
like that in the sketch. 



CHAPTER III. 



MEANS AND INSTRUMENTS FOR SUPPRESSING HEMORRHAGE. 



The means and instruments for temporary suppression of bleeding 
from wounded arteries, (the most troublesome and also the most 
formidable occurrence in all cutting operations on the living body,) 
are few and simple, in the hands of a good surgeon. In amputations 
of large portions of the extremities, a slight degree of pressure with 
the fingers or thumbs, will, if judiciously applied over the main 
artery, be sufficient. 



Fig. 20. 



Fig. 21. 





On the upper extremity the circulation may be readily arrested 
with the fingers thus (fig. 20) : if their points are properly placed 
over the artery, a very slight force suffices, and any part of the 
arm may be selected. 

In all amputations of the lower extremity, when such pressure is 
required, it had better be made on the brim of the pelvis thus (fig. 21) : 

5 
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if made lower down much additional force is necessary ; and, 
even then, is not always effectual. Occasionally the circulation 
is stopped in the leg by thrusting the fingers into the ham; but 
unless the patient be much emaciated, and considerable force is used 
the plan is far from being a certain one. Some consider it advan- 
tageous to compress as near to the place of operation as possible, 
in the likelihood of less blood being lost than when done at a 
distance ; the principle is a good one, when judiciously acted on ; 
but, in attempting to put it into effect, care must be taken that no 
impediment is cast on the due performance of the operation, — as 
by preventing a proper retraction of the soft parts, and, also, that 
the pressure is not applied in a situation where it will be of little or 
no avail. 

In the generality of instances, I prefer having the pressure applied 
oyer the brim of the pelvis, considering that the ease and efficiency 
with which it is done, are fully equivalent to the loss of the small 
additional quantity of blood, intended to be saved by applying it 
lower down. 

In either the lower or upper extremity, compression may be 
applied in a variety of places, as will be afterwards explained in 
describing the different amputations and other operations. 



Fig. 22. 



Fig. 23. 




For the purposes above alluded to, most surgeons prefer the tour- 
niquet (fig. 22), as being in general more trustworthy than the 
fingers of assistants, which in protracted operations become fatigued 
and benumbed. & 

On the upper extremity, the tourniquet is generally applied about 
the situation indicated in figure 23; but any other part between 



FOR SUPPRESSING HEMORRHAGE, 



35 



Fig. 24. 



the arm-pit and elbow may, according to circumstances, answer 
equally well. 

On the lower limb, the place usually selected for the application 
of this instrument is the upper third of the thigh, as represented in 
sketch 24. If amputation in the thigh is to be performed, it should 
be placed as high as possible ; and it should always be remembered 
that its presence impedes the retraction of the soft parts. In ampu- 
tations of the leg or foot, some place it on the lower third of the 
thigh, a large pad, proportioned to the depth of the popliteal space, 
being used on the occasion, and I give a decided preference to this 
situation in such operations. 

If the instrument is properly applied at the knee, in the position 
represented in figure 25, amputation may be performed any where 
between the knee and ankle, with- 
out the loss of a single ounce of 
blood ; and so far from the pres- 
sure being less effective in this 
situation than elsewhere, I deem 
it the most eligible of all the ex- 
tent of the lower extremity, when 
the operation is to be done below 
the knee. 

The tourniquet may be applied 
to either extremity, as here exhi- 
bited, in the following manner : a 
pad, such as is seen in the sketch 
on the strap of the instrument, 
may be used ; or, what I con- 
sider better (such as exhibited in 
the other cuts), a hard roll of 
calico, about two inches in length 
and one in thickness, is to be put 
on the skin over and parallel with 
the course of the main artery, 
and secured there by one or two 
turns of its free end ; the strap of 

Fig. 25. 
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the instrument is then to be carried round the limb, and fastened by 
means of the buckle, when the requisite amount of pressure can be 
applied by turning the screw. The latter movement effects the 
separation of the two plates with which the strap is connected, and 
thus diminishes the circumference of that part which is round the 
limb, and at the same time forces the roller against the artery. If 
care be not taken in its application, there may be as much danger 
m trusting to this instrument as to the fingers ; the strap must be 
strong enough not to break on the application of any reasonable 
degree of force. It seems to me of little consequence on which side 
the screw is placed : some prefer it over the main artery, others 
directly on the opposite surface of the limb, but in any way the rol- 
ler or pad must be directly over the vessel, and the buckle must not 
be so close to the plates as to come in contact with them, when the 
screw is turned. After the vessels are cut in an amputation, it is 
sometimes found necessary to apply additional pressure, which could 
not possibly be done were the buckle close to the plates. It is of 
consequence, too, that when the strap is fastened in the buckle, the 
screw should be immediately turned, for a very slight pressure 
round the limb, even that occasioned by the weight of the tourni- 
quet, will retard the circulation through the veins, the superficial in 
particular ; and thus, whilst the blood still passes, in its usual full 
stream, into the lower part of the limb, a considerable accumulation 
occurs in the veins below the instrument, and a larger quantity is 
lost during the operation, than can be deemed in accordance with 
good surgery. 

There are other pieces of apparatus which may be used for the 
same purposes as the tourniquet, but the above, since its invention 
by -Petit, has generally been considered the most perfect, and it is 
an instrument which every surgeon should have in his possession. 
1 hough he may dispense with its use, when surrounded by able 
assistants, and is himself possessed of great self-confidence, he may, 
on some occasions, have reason to regret that one has not been at 
hand ; or even should this never be so, he will, at best, only display 
a degree of foolish vanity m his own resources or good fortune, if, 

ns ZS °l I" u em T Y ' hG attGfn P tS t0 brin § in *° desuetude an 
wh oh hn« K V S thG Sa T tl0n ° f the hi S hest authorities, and 

Turgery *° ° Ug Considered indispensable in the practice of 

a Jou^ZJT^ ?™ chani ! m have be en used and recommended, 

referred T Of 1/ ^ ° f n0ne WOrth y of ^P^eding that jus! 
leteiredto. Of late, a very ingenious and simple foreign contri- 
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The fingers, or tourniquet, only afford temporary means of ar?est 
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ing hemorrhage ; the open ends of the divided vessels must be 
secured with ligatures, which are to be applied in the following 
manner : Each artery which is not likely to cease bleeding without 
the ligature, is to be taken hold of with the common dissecting for- 
ceps, held in the right or left hand of the surgeon, drawn slightly 
out of its sheath, and separated from the vein or veins in contact 
with it, when a thread is to be tied round it by an assistant, a little 
beyond the point of the instrument, with a degree of tightness that 
will prevent the noose from slipping ; and thus each vessel may be 
closed until nature effects its permanent obliteration. 

The thread for a ligature should be a small round cord of hemp 
or silk, about twelve inches long, possessed of sufficient strength to 
allow of some force being used in forming the knot ; which should 
be tied in such a way that it will not loosen. 

The surgeon's knot, fig. 26, as it is called, which is made by 
passing one end of the thread twice F . 2fi 

over the other, before turning each 
end back again to form the second 
noose, may be applied, but it seems 
little used by surgeons of the present 
day, perhaps in consequence of what 
was stated by Boyer, that Chopart, in 
the presence of some of the most dis- 
tinguished professors in Paris, in ope- 
rating for popliteal aneurism, could not completely restrain the flow 
of blood by tying the surgeon's knot ; a second ligature was applied, 
and then a third, without success ; when, after some deliberation, 
it was thought advisable to amputate, as it was supposed that the 
artery was so ossified, that it would not close with a ligature. On 
examination of the vessel after the operation, it was found in a natu- 
ral state, and that the knots had not completely closed the canal. 

The sailor's or reef-knot, as exhibited in figure 27, when the noose 
and loops, of course, are drawn tight, 
will make all secure ; but there can be no lg " 

harm in casting a third turn of the ends, 
when there is the slightest apprehension 
of its slipping. One end of the thread 
should then be cut off, and the other left 
hanging out of the wound. In all in- 
stances where a wound is dressed with 
a view to union by the first intention, 
this plan is preferable to that of cutting 
away both ends of the ligature, close by the knot ; and so far as 
my experience goes, I would rather even leave both ends, so that 
as we remove them when free from the artery, the noose may be 
drawn out at the same time, than leave the noose to find its own 
way to the surface, — a process which is sometimes both tedious and 
troublesome, as well as the source of much anxiety and pain to the 
patient. Taking into consideration the injury inflicted, and the ex- 
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tent of wound when a ligature is required, I deem the presence of 
one, or even both of its ends, a matter of little additional conse- 
quence. I have on many occasions left both ends of a ligature on 
the main artery, hanging out of the wound (as in the operation for 
aneurism), without having had cause to regret doing so, and in 
instances where numerous ligatures have been applied, have had 
more trouble with some small part of the wound (perhaps the aper- 
ture of a stitch) than with the tracks of all the ligatures used. When 
a wound is expected to heal by granulation, both ends may be cut 
away ; but even here, though I in general practise the plan, much 
annoyance may be caused by the noose remaining imbedded in the 
granulations. 

The ligature which I generally make use of is small, smooth, and 
well-spun twine, which as it comes from the shops, is sufficiently 
stiff, without the aid of bees-wax, to permit a noose to be cast with- 
out trouble from the ends being too limber. Silk may be used, but 
it should not be supposed that the finer material produces less irri- 
tation in the wound ; indeed I think that some practical surgeons 
have been far too nice on some points regarding the size and mate- 
rial of ligatures. In my* own practice I am in the habit of using a 
greater number of ligatures than I know to be the custom of other 
surgeons, often preferring the thread to the chance of the vessel 
closing naturally, and I feel bound to say, that on no single occa- 
sion have I ever had reason to suppose, that any subsequent un- 
pleasant occurrence has been in any way attributable either to the 
size or number of ligatures. I do not wish it to be imagined, how- 
ever, that I am an advocate for thick ligatures, or for using more 
than maybe reasonably deemed proper; but I decidedly Recom- 
mend a substance of such a bulk that the person who uses it can, 
in the bustle of an operation, readily feel that there is something 
between his fingers. Fine dentist's silk I object to, on the latter 
account, and also because it. may possibly cut the textures through 
altogether, instead of merely making a groove as the other does, 
sufficient to keep it in its place, until it is separated by nature. Mr. 
Lawrence recommended fine silk, with the object of cutting away 
both ends of the ligature, and leaving the smallest possible size of 
foreign substance (the noose and knot) in the wound ; but although 
the objections stated above may be avoided, by great care and by 
not pulling too hard, I cannot see anv particular advantage in the 
plan, even though the part left may not weigh more than JL or & 
part of a grain. I must admit that, in my own practice, iifremov- 
lng both ends (for I have frequently done so), and more particularly 
in witnessing the practice of my former colleague, Mr. Lizars, who 
invariably removed both ends in all kinds of wounds, I have not in 
every instance seen bad results follow ; on the contrary, I have 
seen wounds heal as kindly as could possibly be wished ; but I 
nevertheless believe, that they would have healed equally well had 
the ends been left on. Sometimes the foreign substances probably 
remain in the wound, but much more frequently they are carried 
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Fig. 29. 



away in the discharge, either during the first healing of the wound, 
or by a subsequent process of suppuration. It may happen that a 
wound will at first close over a thread left in this condition ; but, in 
the course of a few weeks or months, inflammation and swelling 
come on, then suppuration, and when the abscess is opened, or 
bursts of its own accord, the noose will make its appearance. This 
result forms, in my opinion, the principal objection to the practice ; 
if, for example, a patient who has undergone an operation for a 
scirrhous mamma, be dismissed after the lapse of three weeks or a 
month, with the wound healed, and some time after, a painful 
swelling and suppuration occur in the cicatrix, she naturally sup- 
poses that there is a return of the original malady, and will not be 
convinced to the contrary until the abscess has closed ; and as it may 
even then be uncertain if all the knots are away, (for they cannot 
always be seen, or may be overlooked in the discharges,) she may, 
during the lapse of a considerable period, still dread that she will 
again suffer in the same manner. 

Instead of the ordinary forceps, an instrument with a slide or 
catch upon it (fig. 28), will occasionally be of service, when no 
competent assistant is near. When the 
artery is seized, the blades will remain 
shut, and the instrument may be allowed 
to hang till a ligature is applied. The 
catch may be so put on that it can be 
slipped out of the way or turned aside, 
to allow the instrument to be used, at 
the will of the surgeon, like the common 
forceps. Various ingenious contrivances 
exist to make this kind of forceps efficient 
and of general utility, all of them being 
modifications of the instruments used by 
Amussat in torsion of the arteries, — a 
method of arresting hemorrhage which, 
though it has been much practised on 
the continent, has never yet received the 
sanction of English surgery, and which 
seems to me to possess such trifling ad- 
vantages over the ligature, as to induce 
me still to prefer the latter. The points 
of the forceps may be finished in the 
manner represented at p. 23, or they may 
be constructed as shown in the last sketch. The hook-like point 
is admirably fitted to seize and hold firm any object, such as an 
artery, and I have found these forceps, either with or without the 
catch, of invaluable service in removing small tumours from the 
neck, axilla, and other such parts, where it is desirable to draw the 
swelling well out, before using the knife to divide the textures 
behind. 

It sometimes happens that the vessels cannot be readily got hold 
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Fig. 30. 



of with the forceps, or cannot be drawn out of their sheaths, so as 
to allow a thread to be applied. A pointed hook or tenaculum 
(fig. 29) will then be of advantage; some even prefer it to the 
forceps on all occasions. The sharp point is thrust through the 
bleeding vessel and some of the surrounding parts (for we can 
scarcely include the artery alone, where the parts are condensed) 
and then raised, so that the thread may be tied beyond the convexity. 
Of these methods I give the preference to that with the common 
forceps, and either of them I consider superior, both in point of 
facility and security, to that of twisting the ends of the vessels till 
the blood ceases to flow. Torsion of the main arteries, to suppress 
hemorrhage, seems to be gaining few advocates among British 
surgeons ; and, so far as my experience enables 
me to judge, I have never seen reason to 
change the opinion which I have above ex- 
pressed: small vessels may, however, be ad- 
vantageously treated in this way, and such a 
practice has been long followed among sur- 
geons. 

In arresting the flow of blood to particular 
parts, as for secondary hemorrhage after am- 
putations, or in the operation for the cure of 
aneurism, when the main artery is cut down 
upon at a distance from the disease, an instru- 
ment of this kind is generally used,— the com- 
mon aneurism needle (fig. 30), as here repre- 
sented. Various sorts and shapes are recom- 
mended by different surgeons ; but one like the 
sketch will be found most convenient for gene- 
ral purposes. The metal should not bend nor 
break with moderate force, and the eye should 
be near the point, which should not be so sharp 
as to endanger either artery or vein. The han- 
dle should resemble that of a common scalpel. 
When a ligature is applied to an artery, the 
nearer it is placed to the neighbouring textures, so much the better ; 
great care should be taken, however, that none of these are included! 

particularly the veins and nerves; 
and, in operations for aneurism, 
the less an artery is disturbed 
in passing the needle and thread 
under it, so much the more fa- 
vourable opportunity is supposed 
to be given for its permanent 
closure. 

In some rare and troublesome 
. , ca scs of bleeding, when the ves- 

sel or vessels cannot be got hold of with the forceps, it is necessary 
in order to arrest the flow of blood, to pass a needle and thread 
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through the textures on each side, so as to include some of the 
surrounding parts in the noose. Common surgical needles, such as 
are here represented (fig. 31), may be used for this purpose, or one 
of this sort (fig. 32), set in a handle like that of the aneurism needle. 
If the parts be deep-seated and difficult to reach, the latter form 
will be most convenient, more particularly if some considerable 
force is required to pass the needle. In passing threads through 
small tumours, too, such as ncevi and hemorrhoids, this kind will 
be found exceedingly convenient. 

When these means are resorted to, a little more than the bleeding- 
vessel must necessarily be included in the ligature ; and though, in 
general, this circumstance is of no great moment, the rule in sur- 
gery ought never to be forgotten, of including the bleeding-vessels 
only, when such a proceeding is practicable. 



Fig. 32. 



Fig. 33. 





The end of each ligature should be cut with scissors, as when a 
knife is used for the purpose, however sharp its edge may be, it will 
drao - out the end of the vessel, and, besides causing additional pain, 
may actually separate the ligature. The common dissecting scis- 
sors (p. 21) will answer; but there may be danger in some cases 
from the sharp point, and such as those here exhibited (fig. 33), 
which, for the sake of distinction, I shall call the surgical scissors, 
had better be employed. Their length should be between four and 
five inches, and the curve near the hinge will be found of advan- 
tage on many occasions. 
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SUTURES. DRESSINGS. 

When bleeding has been arrested from a wound, its edges are 
generally brought in contact, in hopes that they will speedily unite. 
Various means are resorted to for keeping the cut surfaces in appo- 
sition, which characterise the different kinds of sutures. A combi- 
nation of stitching and bandaging is applied, in almost all instances, 
where a wound is of such magnitude that its edges gape. 

The interrupted suture (fig. 34) is in most frequent use. It is 
formed by passing a needle and thread, such as are represented on 
a preceding page (fig. 31), through the skin and subcutaneous cel- 
lular texture from without inwards on the one side, and from within 
outwards on the other, at about the fourth of an inch distant from 
each margin, and fastening the end of the thread with sufficient 
tightness to prevent the surfaces from separating. The stitches are 
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proportioned in number to the extent of the wound ; they are com- 
monly placed about an inch from each other : where the distance 
is greater, the parts may be supported by a few straps of adhesive 
plaster, placed between each stitch, thus (fig. 35) ; and, over all, it 
is usual to apply a few turns of a roller, which gives a more uni- 
form support to the whole parts, and thus prevents any dragging on 
the stitches, from a tendency of the edges <>f the wound to fall asun- 
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der. In a large wound,— a stump, for example,— the roller can 
seldom be dispensed with. 

Some object to stitches in the dressing of wounds, on the ground 
of the additional pain and irritation they occasion ; but I am firmly 
convinced, from considerable experience, that the pain is amply 
compensated for, bv the security they give, and the irritation seems 
to me considerably less than that caused by the farrago of straps 
and bandages often employed instead. 

Durino- my connexion with the Royal Infirmary of Edinburgh, 
as pupil and surgeon, I have had most ample experience of stitches, 
as they were invariably used by the surgeons of that institution. 
I cannot remember a single instance where they seemed to have 
been productive of harm ; on the contrary, I often observed their 
remarkable efficacy. If they are employed in improper cases, or 
not removed at a proper period, then they may do harm ; but the 
injury in such cases ought to be attributed to the want of surgical 
skill which has led to their use, and not to the means themselves. 
Thus, sometimes a surgeon foolishly endeavours to drag the edges 
of a wound together by means of stitches, when the gap is really 
so great, and the surrounding parts are so unyielding, that they 
cannot be approximated without much force, which produces great 
pain, and, moreover, is certain to bring on speedy ulceration in the 
site of each thread ; also, if the stitches are allowed to remain too 
long they may do harm by causing ulceration, even in instances 
when there is no strain upon them. Occasionally, when the threads 
seem to produce little or no irritation, they should not be meddled 
with for the first three or four days, but it is doubtful if they are oi 
much service after the first eight-and-forty hours ; they are gene- 
rally, therefore, removed on the second day from their introduction, 
but there need be no fixed rule for the practice, as the surgeon 
should allow himself to be guided by circumstances, and use his 
own discretion as to the proper period. When they are to be re- 
moved, the knot should be seized with the dissecting forceps, gently 
turned aside, and the point of one blade of the surgical scissors in- 
sinuated under the thread, which should then be divided, and with- 
drawn through one of the apertures. , 

In many instances a bandage is not at all necessary when stitches 
have been applied, and wherever it can be dispensed with, it will 
be better to do so ; as, in my opinion, the dressing on a wound in- 
tended to heal by immediate union, cannot be too light and simple. 
A small bit of lint covered with some simple ointment may be 
laid along the wound over the stitches ; but even Fig . 3G . 

this may,°in general, be dispensed with. 

The twisted suture (fig. 36) is often applied with 
<rreat advantage, in instances when the parts re- 
quire to be kept very steady, and in particular 
when some considerable stretching of the neigh- 
bouring textures is necessary ; as, for example, in 
the operation for hare-lip. In some cases of this 
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Fig-. 37. 



malformation, the interrupted suture will serve to keep the cut sur- 
faces of the lip together ; but, in general, the drag upon the threads 
would be so great in the seat of each stitch, that ulceration would 
be almost certain to come on ; and, supposing the edges of the 
wound did not separate, much pain and trouble, to say nothing of 
the unseemly scars that would follow, would be the inevitable result. 
The twisted suture is, therefore, highly advisable in all such in- 
stances, and considering the extent of parts kept steady by the 
needle and thread, it seems impossible to retain surfaces in contact, 
on the living body, in a more simple and efficient manner. 

This kind of suture is made by passing a common sewing needle 
through the skin and other textures, from one 
side of the wound to the other, and twisting 
a thread over each end of it, as represented 
above, with such a degree of tightness as to 
keep the surfaces in contact. When two or 
three needles are used, it may be an addi- 
tional security to carry the thread from one 
to the other, in the way represented in the 
sketch, and in all instances each needle must 
be passed sufficiently deep to prevent any 
part of the wound being open behind, as some- 
times happens in the lip, where, besides, the 
labial arteries may still continue to bleed from 
the surface thus improperly left. After the 
thread has been applied, the point of each 
needle should then be cut off with a pair of 
common pliers, (fig. 37,) similar to those re- 
presented here. Various kinds of instruments 
have been recommended for this purpose, but 
I have found none so convenient, either as to 
efficiency or price, as those used by the workers 
in wire. 

Needles made of gold or silver have been recommended and 
used for the above purpose, with steel points, which can be screwed 
off and on at pleasure, (fig. 38,) under the absurd idea that these 

Fig. 38. 




precious materials are less irritating to the parts than the baser 
metal Ihe polished surface of the common sewing needle, is as 
little likely to do harm as that of either of the other metals, it pos- 
sesses greater proportional strength, and its size is likely to produce 
less pain and irritation than the more clumsy instrument above re- 
ferred to. A needle of this size, (fig. 39,) with the eye covered with 
a bit of sealing-wax, to enable the surgeon to push it through the 
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textures, will answer for general purposes. It is such as was re- 
commended by John Bell, with the addition of the round head of 

Fig. 39. 



wax, whereby the surgeon can dispense with any assistance from 
the port-aiguille, or the handle of a tambouring needle. Of late I 
have frequently used a needle made expressly for the twisted suture. 
It is flat and sharp at the point, and makes its way more readily 
than the common needle ; it is, moreover, not so highly tempered, 
and its point can, therefore, be more readily snipped off with the 
pliers, whose edges will always suffer from the hardness of the 
former. 

The thread for sutures should be a little thicker than that for 
tying arteries. For the common stitch nothing answers better than 
ordinary linen thread doubled, but I prefer a bit of thin twine for 
the twisted suture ; and with either of these, as also with the liga- 
tures for arteries, if the material appears too limber, a little bees- 
wax on the surface may be advantageously used, to prevent entan- 
glement, and to facilitate the casting of the noose as already 
explained at page 38. 

In consequence of the recommendation of Mr. Nunnely, I have 
lately used caoutchouc thread for the interrupted suture, but after 
giving it repeated trials, it seems to me, for various reasons, inferior 
to the common silk or linen thread. It is more difficult to procure ; 
the slightest stretching causes it to extend irregularly ; it becomes 
thin at one part and thick at another ; it curls up into knots, and 
is not so readily fastened as the common thread ; and when I add, 
that it does not seem to produce less irritation than that for which 
it has been substituted, and is, besides, somewhat more troublesome 
to remove, I think I have given sufficient grounds for the opinion 
above expressed. 

Other sutures are described by surgical authors, but they are 
seldom used in practice ; and, so far as my experience goes, I am 
inclined to think that with either of the above, slightly modified by 
circumstances, all the desired objects of the suture can be obtained. 
In a deep wound, for example, I would prefer passing the thread 
or needle deep in proportion (taking care, however, not to carry 
either under important textures,) to the complicated, trifling, and 
inefficient quilled suture recommended by some. In certain parts 
of the body, as in the female perineum, a straight needle can scarcely 
be passed so as to penetrate deeply, but one of a curved form, such 
as may be seen at p. 40, can be used either for the interrupted or 
twisted suture. 

In the twisted suture, as in that previously described, the needles 
should be removed on the second or third day. Removing them 
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earlier might be attended with danger of the wound opening ; and 
leaving them longer might cause such irritation as to produce a 
similar result. In some persons they occasion little or no evil 
when allowed to remain ; but, on the other hand, I doubt if their 
presence is of any service after the first eight-and-forty hours, 
though I have, nevertheless, frequently allowed three and four days 
to elapse without interfering with them at all. In removing these 
sutures, the wax on the needle should be seized betwixt the fore- 
finger and thumb, or by the forceps, and with a gentle twirling 
motion the needle should be withdrawn. The threads may possibly 
remain, and as they may still give some support, and cannot pro- 
duce any harm, they had better be allowed to drop away of their 
own accord. It is scarcely necessary to state, that the parts should 
be kept as steady as possible whilst these proceedings are going on. 
The withdrawal of the needle is apt to be attended with a sudden 
jerk, and care should be taken to avoid it, by also keeping a steady 
command over this instrument. 

After the removal of any kind of suture, although the surfaces 
of the wound may have united, it is good practice in general, to 
reapply straps and bandages, so as to give support to the tender 
adhesions. Sometimes straps alone will suffice ; at other times a 
bandage may seem best: commonly both at once will be found 
most efficient. If the wound has not united, a variety of dressings 
may be required, as will be noticed in the chapters on suppuration 
and granulation, and here I may refer to the chapter on wounds, 
and to my remarks on dressing stumps, for further illustrations of 
this department of practical surgery. 



CHAPTER V. 



INCISIONS. 



It would be impossible, or, at all events, a useless proceeding, to 
lay down any set of rules, to which the dissector or surgeon is to 
give a strict adherence, in practising dissections and operations on 
the dead or living body. I do not intend in this work to describe 
what may be done on such occasions, but shall now, as in the after 
parts of the work, content myself with stating what I consider the 
best methods of procedure, and from time to time referring to such 
modifications and circumstances as I consider worthy of being 
noticed. These remarks are, for the purpose of this introduction, 
very apposite to the subject of incisions, about which so many 
different directions have been given : indeed, it is no trifling task to 
study the various lines of incisions, and the different positions for 
holding the knife whilst making them, which have been described 
by some authors. To the practised dissector, who of necessity 
must be familiar with anatomy, such directions are of little service ; 
the different movements of the hand and knife, and the different 
incisions, are done by him instinctively, as it were ; and they are 
in some respects still less serviceable to him who is ignorant of 
anatomy. It is not merely by holding a knife in a certain position, 
or making an incision of a definite length or form on the surface of 
the body, that an operation is to be performed : unless a person has 
a competent familiarity with the structures under the surface, he 
will do well not to interfere with cutting operations, and I cannot 
avoid stating here my decided aversion to the method of teaching 
how to find certain parts, — arteries, for example, — by drawing 
lines on the surface of the body. With few exceptions, the system 
is a bad one ; for no sooner is an incision made than the line is in 
a manner lost, and the incision itself may inadvertently be drawn 
to one side or the other, by the surgeon or by an assistant, so as to 
be completely off the parts over which it was originally made. 
Undoubtedly a knowledge of the appearance of textures is of infi- 
nitely more value to the operator ; and he who can distinguish each 
by the touch and sight (which can be properly done by him only 
who has had a previous course of dissections), may satisfy himself, 
that he is possessed of that legitimate knowledge, which alone 
ought to embolden him to operate on the living body. 
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Notwithstanding these observations, I deem it necessary, in a 
work of this kind, to make a few general remarks on those incisions 
that are in most frequent use ; and also, as I shall do in the pro- 
gress of the work, to describe the most approved incisions for 
each operation. 

The simple incision (fig. 40), consisting of a straight line, is the 
one in most common use, and ought on all occasions to be pre- 
ferred when the circumstances will permit, as there is not only- 
less injury done to the parts than by any other, but, in addition, 
the scar left is less observable. It is more readily made, too, 
than most others, and its edges can be more accurately brought 
together. 

To effect this incision, the point of the scalpel, or bistoury, held 
as shown on some of the early pages, should be thrust into the 
skin at a right angle with the surface ; the wrist should then be 
depressed, and the edge inclined upon the skin; when, after a 
requisite length of incision has been made, the wrist should be 
elevated, and the instrument, ere it is withdrawn, should again be 
held nearly at the same angle as when introduced. In this way no 
" tail," as it is technically called, is left in the incision, or, in other 
words, there is no scratch made on the surface at the beginning 
and end of the wound, (which merely causes pain to the patient 
without being of any advantage in the operation,) but a fair cut 
through the skin, which is fully available for the purpose of reaching 
the subjacent parts, in proportion to its extent, which latter may 
vary from the smallest imaginable length to twelve inches or more. 

Occasionally, such a wound may be advantageously made by 
pinching up the skin between the fore and middle finger of the left 
hand, then thrusting the knife through both layers at once, and cut- 
ting outwards : indeed, when the skin is very loose, this is perhaps 
the best manoeuvre ; — as in the removal of small tumours, or the 
operation for crural hernia, when the integuments have not become 
inflamed, or firmly adherent to the parts underneath. 

The semilunar incision (fig. 41) is in almost as frequent use as 
the one above described. It is made by carrying the knife in a 
lunated direction, as shown below, with similar movements of the 
wrist, and the same care that the whole thickness of the skin is 
divided, the convexity being upwards or downwards as may be 
deemed best. 

Fig- 40. Fig. 41. Fig. 42. 



When a large extent of the subjacent parts must be exposed, 
a crucial incision (fig. 42) may be made; or wounds may be 
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devised after the form of different letters, such as iigs. 43, 44, 45, 
and 46, with the points at the side, uppermost, or in any other con- 
venient place, whereby one flap or more can be shaped out, elevated 
by dissection, and replaced after the operation is accomplished. 
These, it will be perceived, are merely simple incisions meeting 
each other at certain angles. 

When it is necessary to remove a portion of integument, as in 
the extirpation of a diseased mamma, or large tumour, an ellipsis 
(fig. 47) may be described, by two semilunar incisions, and the 



Fig. 43. 



Fig. 44. 



Fig. 45. 



Fiff. 4G. 



Fig. 47. 



parts within the figure removed with the disease. The cut edges 
in such cases when placed together form a single line, unless a very 
large portion of skin has been taken away, when probably they 
cannot be brought into apposition. 

There are various modifications of these incisions which arc had 
recourse to in different operations, as will be afterwards shown; 
and, from time to time, the surgeon meets with diseases requiring 
operation, where it is necessary to set aside all general rules, and 
to shape his incisions in such a way as he judges best fitted to the 
peculiarities of each case. 



CHAPTER VI. 

LANCET. LEECHES. CUPPING. 

Some notice of certain means of practice and minor operations 
(as they are usually called), may be more conveniently introduced 
here than at any other part of this work. Besides the cutting 
instruments, already referred to, the lancet is indispensable in 
general practice, for although its use has in a great measure been 
superseded by the bistoury, in the hands of the modern surgeon, it 
is undoubtedly more applicable to certain proceedings than that or 
any other cutting instrument. The shape and manner of holding it 
are exhibited at another page, where it is represented as applied to 
its legitimate purpose, — that of opening a vein at the elbow. It may 
still, however, be considered the fittest instrument for sundry other 
operations, as in making the slight scratch in the skin in vaccina- 
tion, or in opening small superficial abscesses, such as the pimple 
and boil, or in puncturing vesicles, although for the latter purpose 
a common pin will answer equally well. Sometimes the lancet is 
used for the purpose of dividing small vessels near the surface. 
In certain forms of inflammation of the eye, for example, it is more 
efficient than any other cutting instrument, chiefly, perhaps, in con- 
Sequence of the fineness of its edge. It may be used to divide 
certain enlarged vessels, such as are so frequently seen in chronic 
conjunctivitis, or in the acute forms of the disease, when this •mem- 
brane becomes infiltrated with serum and blood. In other instances 
the lancet is used for the purpose of opening the skin, in great 
tension of that texture from effusion of serum, as in anasarca, and 
also in the oedema resulting from erysipelatous inflammation. The 
scalpel, or bistoury, is often used in these cases ; but many prac- 
titioners object to long incisions, more particularly in anasarca, and 
as the lancet makes openings sufficiently large for the purposes they 
have in view, they give it the preference. For all those proceed- 
ings the instrument is held between the thumb and forefinger, as 
afterwards represented, the position of the hand being occasion- 
ally varied according to circumstances. Sometimes the instrument 
is merely thrust in, so as to make a puncture, when it is withdrawn 
immediately, whilst at other times it is carried along, so as to make 
a wound of some length; but for the latter purpose it is certainly 
less efficient than one of a more substantial size. Formerly a 
larger lancet was generally preferred for opening abscesses near 
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the surface; but I can scarcely say that I have seen one of the 
kind for the last ten years, the scalpel or bistoury having been 
always used instead. 

When the lancet is used for the purpose of abstracting blood, it 
is generally in instances where a large vein, or an artefy, such as 
the temporal, is to be opened ; but, by making, with such an instru- 
ment, a variety of punctures in the skin, a considerable quantity 
may be allowed to escape, more especially if means are used to 
promote its flow. Such means are found in the various forms of 
cupping apparatus. Instead of a single lancet, held between the 
fingers and thumb, being used to make the punctures, a number of 
blades, six, nine, or twelve, arc placed in a brass case, and so con- 
nected with springs, that by proper management, the whole of them 
may be carried through the surface in an instant, with a rapidity 
as great as the motion of a gun-lock ; and then, to promote the flow 
of blood, an exhausted receiver is placed over the wounds. The 
latter is usually made of glass, and various shapes and sizes have 
been recommended and used. The air has been exhausted in a 
variety of ways, too, as by the mouth, for example, the most an- 
cient of all, applied either directly to the wound, or to an opening 
in the upper end of the receiver : a syringe has been used for the 
same purpose, or another receiver, from which the air has already 
been pumped out, has been placed over the cup covering the 
wound ; but the flame of a spirit-lamp seems most in service with 
those who practise this operation. There are few instances in 
which local bloodletting is required where cupping will not be 
found applicable ; but in some the lancet only can be used, or else 
leeches ; and there are certain cases where these seem the most 
applicable. On the hands or feet, the gums, the cervix uteri, or on 
hemorrhoidal tumours, leeches are usually deemed more advisable 
than the lancet. A variety of circumstances may dictate the pre- 
ference of one of these methods over the other, for abstracting 
blood locally ; but I need not detain my readers to point out what 
common sense and observation may render apparent : for the sake 
of illustration, however, I may state that, on the face the lancets 
might leave unseemly scars, and, in addition, the glasses could not 
be advantageously applied, owing to the irregularity of the surface. 
Here, therefore, leeches arc to be preferred, as in the case of oph- 
thalmia, when they are set on the eyelids. 

I know of no objection to leeches on any part of the body under 
circumstances requiring local depletion, excepting such as reason 
might dictate ; yet the latter seems with some to admit of most un- 
bounded liberties, for I have known a person allow a leech to fasten 
on the cornea, in an instance where the surgeon had ordered a 
number to be applied to the eyelids. To those who know that the 
wound inflicted by the bite of this animal would be certain to occa- 
sion opacity of this transparent part, (and what Tyro in the profes- 
sion should not know the likely result of such an injury?) it may 
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appear supererogatory to limit iho bite of the leech to the skin, or 
at most, to the mucous membrane of the eyelids, or that covering 
the sclerotic ; but the mistake above alluded to, must, with them, 
plead my excuse for offering an advice to others who may be less 
familiar with such matters. With this exception, and the still' more 
apparent one of not placing these animals on such parts as may 
enable them to crawl out of sight into any of the cavities, I know 
of no instance where they may not be applied. I have used them 
extensively on the raw surface of ulcers, and also on parts affected 
with erysipelas, and have never had reason to trace the slightest 
harm from their application : in the former case, I have had much 
reason to be satisfied with their services ; and in the latter, I have 
never seen a single example where mortification of the bitten part 
could be attributed to the injury of the leech bite. 

The necessity for diligent fomentation after the use of lancets, 
or the application of leeches, ought not to be forgotten, nor should 
the difficulty of arresting the bleeding from the bites of the latter be 
overlooked. In the adult it can scarcely be imagined that prolonged 
bleeding from one or more of these wounds can ever be productive 
of harm ; but in an infant, after a leech has been applied, there 
may be danger ; or, at all events, the continued oozing may be a 
source of much alarm to the parents and attendants : in such a 
case, if any ordinary astringent, such as cold air, cold water, solu- 
tions of the sulphates of alum, zinc, or copper, which mav be at 
hand, will not check the flow of blood, the lunar caustic may be 
used, or what will be still more certain, a fine needle may be thrust 
across the skin in the scat of the wound, and a thread tied over it. 
as in making the twisted suture (page 43) : indeed, I believe that 
this plan will be productive of less pain to the little patient than the 
caustic. 



CHAPTER VII. 

COUNTER-IRRITANTS. CAUSTICS. CAUTERIES. ISSUES. SETONS. 

The various means of counter-irritation are not unworthy of 
notice here. Perhaps the simplest of all such means is that of 
hand-rubbing, with the bare palm, or with a little olive oil, or more 
stimulating fluid in the shape of a liniment or soft ointment, or per- 
haps with the dry towel or flesh-brush ; but all of these are in such 
common use among the non-initiated, that I need not do more than 
allude to them here, although I am inclined to think, that frictions 
and manipulations are less resorted to in the practice of surgery 
than they really deserve. Perhaps these means may scarcely be 
deemed worthy of being held as counter-irritants ; yet, in some in- 
stances, I believe they are so, whilst in others they seem to be direct 
stimulants, either by inducing nervous or muscular action, or an 
increase in vascular excitement, whether arterial or absorbent. 

I conceive dry cupping to be a source of considerable counter- 
irritation, and feel assured that the practice is far less resorted to, 
among modern surgeons, than it deserves to be. The method of 
dry cupping consists in using the receivers, or glasses, and exhaust- 
ing the air from them before or after they are placed over any par- 
ticular part. The increase of blood in the part within the vacuum 
seems, in some instances, to produce as good an effect as a blister, 
or even a more severe form of counter-irritant, such as the caustic 
or cautery ; indeed, I have in some instances perceived more bene- 
fit from the dry cupping than from any such severe measures. In 
certain cases of deep-seated pain in the spine, in the hip, or in the 
knee, I have known the practice to be attended with vast benefit ; 
and, although I am far from considering it as an infallible remedy, 
I do not hesitate to speak highly in its favour. 

Amongst the various ointments which have been used as coun- 
ter-irritants, I know of none which has been so much used, or 
which possesses such powerful influence on the skin, as that formed 
by the combination of a drachm of tartar emetic with an ounce of 
spermaceti ointment. Sometimes it is used with a smaller propor- 
tion of the salt, and it seldom fails, when rubbed in small quantities 
on the skin night and morning, of producing a crop of pustules, 
which cannot but be of service, if counter-irritation is likely to be 
of any avail at all. Sinapisms and blisters need no particular com- 
ments here : the former I believe to be, if properly made and ap- 
plied, nearly as powerful as the latter, and the modern preparations 
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of cantharides, in the shape of blistering fluids and papers, I look 
upon as great improvements on the older ointments and plasters. 
In warm climates, and in all diseases, when it is of consequence to 
induce vesication rapidly, I imagine that these latter means, which 
produce their effects in the course of three or four hours, may be 
resorted to with great advantage. It should not be forgotten that 
if these irritants to the skin be often repeated, they may actually 
destroy the vitality of the surface ; thus small sloughs are by no 
means unusual where#he tartar emetic ointment has been used, and 
extensive mortification of the skin has been known to follow the 
application of a blister. In children this is more likely to happen 
than in the adult ; and I have known death to be the result of such 
an occurrence. 

Some seem to consider that the nitrate of silver, when rubbed 
freely over the cuticle, produces a stronger effect than the cantha- 
rides ; but I do not imagine so, and therefore, when I wish to apply 
a more sure degree of counter-irritation than can be produced by 
the means above referred to, I frequently apply the caustic potash. 
This preparation is generally used thus : a slip of adhesive plaster 
is placed over the skin, having a hole in its centre, perhaps an inch 
long and half an inch broad, or of such other size and shape as may 
be deemed advisable : this hole being placed opposite or over the 
deep-seated pain, a bit of the stick of caustic, moistened with water, 
is rubbed on the surface until it assumes a grayish colour, and the 
opening seems filled with the caustic in a fluid state, when another 
piece of plaster, without any hole in it, is placed over that already 
present, and over all a poultice may be applied immediately. In a 
few hours the pain will be excessive, and a portion of the skin will 
be killed by the caustic, and converted into a slough, which will 
separate in the course of time, under the use of poultices, and other 
measures to be afterwards taken notice of. Occasionally, instead 
of rubbing on the stick of caustic, a portion of the size of a pea is 
placed on the skin, and allowed to deliquesce slowly, being retained 
there by a piece of plaster put over it. 

Instead of the potash some resort to actual fire as a counter-irri- 
tant, and the moxa is then put into requisition. The moxa may be 
made of any material which will burn readily ; but perhaps* the 
most convenient will be a little wadding cotton, or if that be not at 
hand, a little tow or surgeon's lint, which has been previously 
dipped in a weak solution of nitrate of potash, well dried, and then 
stuffed into a small pill-pox, with both its ends open. The box 
should then be held over the part about to be burnt, by means of a 
bit of wire twisted round it, or a kind of forceps made for the pur- 
pose, and, after ignition, the combustion should be kept up by means 
of a long blow-pipe, or a pair of bellows. The moxa is sometimes 
merely held over the skin so as to excite a glow, but more fre- 
quently the ignited material is held close upon the surface, so as to 
destroy its vitality at once. When the substance is nearly burnt 
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out, the patient experiences acute pain, and the skin may be ob- 
served to shrivel and become brown under the intense heat. At 
the end of the process, a fold of lint, moistened with cold water, 
should be applied, and in the course of an hour or two should be 
succeeded by a poultice. Instead of applying heat in this way, 
some prefer to cauterize with the heated iron, thus producing death 
of the part touched with the metal, in a more rapid manner than 
with the moxa. 

Of these three modes of counter-irritation, I give a decided pre- 
ference to the last. The caustic potash (the potential cautery, as 
it is usually termed) produces its effects far more slowly, and with 
less certainty, than either of the other two, being in some instances 
apt to go deeper than might be wished, or to spread too extensively 
over the surface ; and it is chiefly on the latter account that the 
plaster with the hole in it is recommended, as a preventive. The 
moxa is troublesome to apply effectively ; and often, after the pa- 
tient has been put to a deal of pain, its results on the surface are so 
limited that the counter-irritation is slight indeed. My old col- 
league, Mr. Lizars, used the potash most extensively, and the 
groans and stifled screams of agony heard in his wards a few 
hours after his visit, bore ample testimony to the pain which it pro- 
duced ; I have myself used it frequently, and, of course, must plead 
guilty of the same kind of cruelty. The moxa, I believe, produces 
much more acute pain than the caustic, and possesses no advantage 
over it that I am aware of. At one time I used this remedy, pretty 
often, but for the reasons above stated I have latterly almost en- 
tirely given it up ; and now, when I have the power of selection, I 
almost invariably resort to the heated iron, — the actual cautery, as 
it is usually termed, in contradistinction to the potential, the same 
term being commonly given to the moxa also. 

The horrors and cruelties attending the use of the heated iron in 
former times, afforded too good reason for the neglect with which 
it was subsequently treated ; and it cannot be thought wonderful 
that, when men high in the profession disputed about the superiority 
of gold or iron as a cautery, about the shape and size of the instru- 
ments, and also the smallest number with which it was possible to 
practise surgery, and when, moreover, it was the custom to apply 
it in every disease to which the human frame is liable, the charac- 
ter of the profession suffered, and as it suffered in public estimation, 
so did that of the once " powerful sceptre," — the actual cautery. 
Though there are still many prejudices against it, and certainly 
many just objections to its indiscriminate use, it seems to be more 
in vogue among modern surgeons than it once was ; and, under 
judicious guidance, it appears to me a more manageable, equally 
efficient, and less painful counter-irritant than either of those last 
mentioned. It is, besides, highly serviceable in arresting hemor- 
rhage, when no other means will answer, and is altogether of mucli 
use in surgery, as will be explained more particularly afterwards. 
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It must be confessed, however, that there is an appearance of rude- 
ness and cruelty in its application, which must always render its 
frequent use objectionable in modern practice. 

In continental hospitals surgeons often take greater liberties with 
their patients than is the custom in this country, and the cautery 
seems in more general use with them than with us. Many persons 
imagine that we need be less nice about the feelings of patients in 
hospitals than of those in private practice ; but with reference to 
the cautery, I see no reason why this should be so ; and as it will 
seldom happen that a person, whatever his circumstances in life 
may be, will anticipate with calmness the idea of the contact of 
heated iron, and will not prefer what he is led to consider a milder 
and less painful application, the opportunities for using it are pro- 
bably not so often met with as its utility deserves. The effect which 
the seeming cruelty has upon the neighbouring patients in a hos- 
pital, and the character for rudeness which the surgeon who per- 
sists in using it frequently may acquire, often cause it to be dis- 
pensed with, even among its most strenuous advocates ; yet one 
cannot but hold in contempt that so-called " amiable sensitiveness" 
of the practitioner, who, whilst he objects to the application of the 
heated iron, because it is used upon horses, and because, too, it is 
a coarse, vulgar, and seemingly unscientific remedy, will practise 
a wilful imposition by means of caustics, which do their work after 
he has left the house, but certainly with a greater amount of pain. 
Such a person is one of those " amiable" beings, too, who will open 
an abscess by the repeated application of the caustic potash, be- 
cause, forsooth ! the use of a knife is a painful expedient, although, 
in reality, the pain of the latter, however acute it may be, is pro- 
bably not greater at any moment, nor does it continue for a hun- 
dredth part of the time that the other lasts. 

Various shapes and sizes of cautery will be found of service. 
Thus, if it be desired to touch merely a small point,— as the orifice 

^i ^ le 1 e u dm S vesse1 ' a bit of wire w iH suffice, or there may be a 
small bulb at the end of a fine rod of iron ; but when a large sur- 
face requires to be seared, a ball of metal the size of a boy's marble 
or of a walnut may be necessary. Sometimes a large flat surface 
is best, whilst on other occasions a narrow edge may be thought 
most desirable. J ° 

In certain hemorrhages, as when a vessel has run in a bone, I 
nave seen the cautery effectual ; but I confess that I do not admire 
its use in cases where it is intended to burn out diseases which are 
beyond the reach of the knife. In malignant tumours of the jaws, 
or example the custom has been but too prevalent of cutting away 
me bulk ot the disease, and trusting to the destructive powers of 
me cautery, to eradicate the remaining portions. Whenever T have 
seen tfus done no benefit has resulted ; and although I do not deny 
he efficacy of the plan in some instances, I should be very unwil- 
ling to undertake an operation with such uncertain means of exe. u 
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tion. I used at one time to apply it to carious surfaces ; but have 
now abandoned it for the more efficient and more controllable 
means with the knife, forceps, saw, and gouge, to be particularly- 
described in after parts of this work. 

The use of the cautery to promote the contraction of sinuses, fis- 
tules, and other abnormal orifices, I strongly recommend, and I 
place great reliance upon it as a counter-irritant. 

Instead of applying a ball or single mass of iron, so as to cause 
a slough on the surface, an inch or more in length, and perhaps 
half the breadth, I generally bring a larger extent of surface under 
its influence, by scoring the skin much in the same way as the ope- 
ration of firing is done in the horse. The process is slower, and 
therefore more painful than a single touch of the instrument, but in 
some cases it presents such advantages, in my opinion, that, when 
the cautery is actually appealed to, the difference may be overlooked. 
I was first led to apply it in this way, from drawing some analogy 
between certain nodes on the tibia and splints on the young horse. 
In such instances it is well known that when the animal continues 
lame for a length of time, and when stimulating ointments and blis- 
ters have seemingly had, no effect, the application of the cautery 
effects a cure, more particularly if due ' rest is given afterwards. 
Although in most instances a painful node requires constitutional 
treatment as well as local, and differs in almost all respects from 
what is termed a splint in the lower animal, yet occasionally pain- 
ful chronic swellings are met with on the surface of the tibia, which 
have resisted all the ordinary modes of treatment, internal as 
well as external. Many years ago a case of this kind occurred 
in my practice. A young man, aged twenty-three, had two years 
before contracted syphilis, and after the primary symptoms were 
cured, a node formed on the tibia, which occasioned him much 
pain : — from being a person of stout appearance, he now seemed 
like one exhausted by a painful and malignant disease. Before I 
saw him he had undergone various courses of mercury and other 
medicines, and had the part repeatedly leeched and blistered. I 
again subjected him to similar practice, and also tried iodine freely, 
both internally and externally, but with no mitigation of his suffer- 
ings. Rest seemed to produce as little benefit, and his disease was 
worst at night. For six months I watched the progress 
of the case, and then I applied the cautery in the mode 
referred to, and such as is here represented by these 
lines (fig. 48), each being about half an inch from the 
other. During the evening he slept better than he had 
done for three months before, and from that time his 
disease was cured. I saw him occasionally for years 
after, and he had never subsequently experienced an- 
other twinge of pain in the swelling. I have had similar 
success in other examples ; and though I would not wish any one 
to imagine, that I predict or would anticipate invariable success 
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from the measure, 1 cannot but strongly recommend it, in such-like 
instances, especially where the affection seems to be, and perhaps 
is, entirely local. 

The following cut (fig. 49) exhibits the shape of the instrument J 
use on these occasions. It will be observed that it is similar to the 



Fiff. 49. 



Fig. 50. 



cauterising iron of the veterinary surgeon. The convex edge of 
the one I generally use is about one inch and a quarter in extent ; 
but when I wish to cover an extensive surface, as in spinal or hip 
disease, then I have one of larger dimensions. 

The two heads of the cauteries here (fig. 50) represented, are 
such as are most generally in use among surgeons : the 
round head, for making large eschars, the pointed one 
for touching the surface less extensively. Sometimes 
the instrument is made of a flat button-shape, at other 
times quadrilateral ; but there can scarcely be a limit 
to shapes and sizes of such tools, for I have known the 
most cautious of surgeons, an advocate for the cau- 
tery, use almost every shape and size, from a wire, — 
such as the stilet of a bougie, or a steel bougie itself, to 
an ordinary fire-poker. 

The iron should be heated to a dark red, and its 
margin, after having been rubbed clean on the hearth- 
stone, floor, or on a bit of wood, should then be drawn 
along the skin, as indicated in the preceding sketch, 
the lines being of such a length and number as may be 
deemed requisite. As soon as the process is completed, 
lint dipped in cold water should be applied, and re- 
newed from time to time during the lapse of two or three hours, 
when a poultice should be put over the injured surface. Cold seems 
to have a good effect at first in allaying the pain. 

The chief advantage which I fancy the plan above described to 
possess is, that sudden excitement is produced over a large surface, 
whilst at the same time the skin is not destroyed and converted into 
a slough, as with the caustic or moxa, so as to leave a large open 
surface, which will heal but slowly, and will always leave°a con- 
siderable scar. If, on the other hand, a round or flat piece of iron 
is applied even once to the surface, a slough must be produced, 
which separates more slowly, and leaves a more troublesome sore 
than the small lines of sloughs, and the consecutive sores, resulting 
from the practice above recommended. 

There are other counter-irritants which I have occasionally used, 

such as the corrosive sublimate, sulphuric and other strong mineral 

acids, which, however, I do not deem worthy of especial notice here. 

Among the different forms of counter-excitement, I may allude 
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to that -which has been termed the pea-issue, and to the seton. The 
former is effected by means of placing a common pea, or a pepper 
pellet, in a wound made on the surface for its reception, or on a 
sore already made with caustic, and keeping it there by means of 
a strip of plaster, so that it acts as a source of excitement and irri- 
tation, — the latter effect being further promoted by the addition of 
some stimulating ointment, such as the savine. So far as I know, 
this practice is but rarely followed in the present day ; and I have 
myself, in the trials which I have made of it, seen no reason to 
induce me to recommend it in preference to others. The seton is 
a remedy which seems to me to be also in less repute than it once 
was. It is still, however, occasionally used, and from time to time 
I have met with individuals, somewhat advanced in years, who 
were bigoted in its favour. Its supposed efficacy in averting apo- 
plexy, and other affections within the head, still induces its frequent 
necessity, and the introduction of a seton is usually considered a 
surgical operation. The seton generally consists of a cord of wor- 
sted, cotton, hemp, or silk thread, passed through and under the 
skin for the distance of an inch or so. The back of the neck, or 
the arm, opposite the attachment of the deltoid, is usually selected 
for the locality ; but it may be applied in any region of the body, 
as over the pubes, in the perineum, loins, or wherever else it may 
be thought advisable. The thread is commonly conveyed under 
the skin by means of a large flat needle, about three or four inches 
long, and a quarter of an inch in breadth, but the necessity for this 
instrument may generally be avoided by using the bistoury and 
probe, which are instruments that cannot be dispensed with in the 
modern pocket-case. When the skin is lax, it should be pinched 
up betwixt the thumb and forefinger, and the blade of a bistoury 
should then be pushed through both layers ; the point of the probe 
should then be carried along the flat surface of the blade, and the 
cord, which has been previously attached to its eye, should be 
drawn through after it. Inflammation in the track of the thread 
will be the speedy result, suppuration soon follows, and the excite- 
ment may be kept up for any desired length of time, so long as the 
foreign substance is allowed to remain, the savine ointment being 
occasionally useful in promoting further suppuration. 

Objections have been made to threads of any kind being used as 
setons, owing to the filth which accumulates upon them, and I can- 
not but concur in this objection, although I have nothing to say in 
favour of the modern substitute in shape of a slip of tape covered 
with caoutchouc, which also, at best, is but a filthy affair, and often, 
by the irritation of its sharp margins, makes one glad to supplant it 
by the common thread. 

As a counter-irritant, I place less reliance on the seton than other 
means already mentioned, but as a direct irritant I esteem it highly ; 
thus, in certain erectile tumours, in sinuses, and in hydrocele, I 
deem it of much value : its application in these cases will be more 
appropriately considered in other parts of this volume. 
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The practical surgery of this work will be found, chiefly in those 
pages, where the injuries and diseases of the different regions of the 
body are considered ; but certain general principles of treatment 
are so universally applicable, as to induce me to refer to them at 
the present stage of our progress ; thus saving the necessity of fre- 
quent repetitions, and also being more in accordance with the nature 
of an introduction. 

The treatment of inflammation and its consequences constitutes a 
large and important share of the practice of surgery, and as the 
disease is met with under so many different aspects and circum- 
stances, even in the ordinary routine of the surgeon's duty, each 
probably requiring certain modifications, or perhaps decided alter- 
ations of practice, I shall now, in accordance with the plan of this 
work, proceed with such practical remarks on the kinds of inflam- 
mation likely to be met with in the diseases and injuries which it is 
my intention to treat of in the following pages, as may elucidate 
my own practice, and guide the young surgeon, until he has ac- 
quired sufficient experience to act on his own resources. 

The common divisions of inflammation into acute, chronic, sim- 
ple, and specific, answer sufficiently well for general purposes of 
illustration, although it is often difficult to determine the accuracy 
of these appellations. The terms " acute," and " chronic," in their 
ordinary acceptation, clearly indicate that in one case the phe- 
nomena of the disease are all developed rapidly, in another slowly ; 
yet practitioners do not in all instances agree on the distinctions 
which may be thought to constitute acute or chronic action. For 
example, when inflammation attacks the female mamma, particu- 
larly during the period of lactation, and when, in the course of a 
few days, a large quantity of pus is formed, and from the first 
attack up to the period of suppuration all the symptoms of inflam- 
mation have been well-marked, the meaning of the term " acute," 
can scarcely be misunderstood ; but, on the other hand, a swelling 
may form in the same part, progress slowly, and, after the lapse of 
months, within a couple of days, perhaps, there may be every evi- 
dence that matter has formed : here the term " chronic" is usually 
applied ; but, nevertheless, the formation of pus has, in all proba- 
bility, been a rapid— an " acute" process. The terms " simple" and 
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" specific" are, probably, much more vague in their signification 
than those referred to : the latter implies a vast deal in the estima- 
tion of some, whilst with others there seems really so little precision 
in the term, that no importance is attached to it. Thus, no differ- 
ence in action can be pointed out, in inflammation and suppuration 
of an inguinal gland, occurring where there may be a venereal sore 
on the genital organs, or one arising from other causes, or where no 
sore, — no apparent source of irritation, is present; yet, in the instance 
of chancre many persons would consider the inflammation " specific." 
It may or it may not arise from the presence of venereal poison 
in the gland, yet the actions in either case seem precisely alike, nor 
will they be observed to differ from those occurring in an instance 
where the origin of the disease cannot be accounted for. The term 
" specific," when applied in such cases, conveys to my mind no 
important signification, in so far as the inflammation itself is con- 
cerned : but here I beg to be understood, that these observations 
apply chiefly to the kinds of inflammation which are met with in 
ordinary surgical practice. 

The causes of inflammation are usually sufficiently clear to 
deserve the term specific ; thus, a broken, or dislocated bone, is a 
sure and specific cause of inflammation ; the presence of a foreign 
substance in any texture, such as a detached fragment of bone, a 
bullet, a bit of wood, cloth, or other extraneous body, is almost cer- 
tain to bring on the disease, and give it a more severe aspect, the 
latter resulting entirely from the " specific" irritation or cause. 
Here, the importance of distinguishing a cause must appear very 
evident ; for if it be discovered, and within the reach or power of 
the surgeon, its removal, whatever be the means resorted to for the 
purpose, forms the most important feature of the treatment. These 
means may be applied in various ways, as the case may require, 
and if used with success, it seldom happens that nature does not 
complete the cure ; for, under favourable circumstances, (in a young 
and healthy subject for example,) no sooner is the cause of inflam- 
mation removed, than the phenomena of the disease gradually dis- 
appear, and the parts return to a state of health, as nearly resem- 
bling their normal condition as is compatible with circumstances. 

Before resorting to such measures as are deemed most applicable 
in the treatment of inflammation, it may be well to make sure that 
the disease actually exists, and in surgical practice, fortunately, the 
symptoms are generally so well marked as to leave little room for 
doubt. The common local symptoms of pain, heat, redness, and 
swelling are, in many instances, so very conspicuous, than no sur- 
geon can for a moment be uncertain about the nature of the disease. 
There are many examples of this affection, however, wherein some 
of these local symptoms cannot be appreciated ; but, the quick and 
full pulse, thirst, headache, dryness of the skin and mucous mem- 
branes, brown and dry tongue, buffy blood (if that fluid be drawn), 
high-coloured and scanty urine, will all give additional and certain 
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indications of the disease. Some of these, even, are not entirely to 
be depended on, seeing that they may be present without the exist- 
ence of inflammation; whilst, again, that disease may be in full 
vigour, and yet the symptoms may be such that the most expe- 
rienced may be deceived. Exceptions to these observations must 
be familiar to every one who has seen even a little practice, and it 
must be acknowledged that ignorance or carelessness will occa- 
sionally produce most gross mistakes. One exception I think of 
sufficient importance to demand notice here, viz., the smallness of 
the pulse in inflammation of the peritoneum. It is a frequent subject 
of remark that the unwary are misled by this anomaly ; but the 
experienced practitioner well knows that, after the reduction of a 
hernia, whether by the taxis or a cutting operation, it is generally 
a favourable symptom when the pulse becomes fuller, even although 
it should beat somewhat quicker. If there be pain in a part, and if 
it depends on inflammation, it is not necessary that the surgeon 
should perceive either redness or swelling, to enable him to identify 
the disease: for, in deep-seated parts these latter symptoms are 
seldom, if ever, to be observed, although the accomplished practi- 
tioner may not have a doubt that the disease is in full activity. 
Thus, in the chest these symptoms cannot be appreciated bv the 
eye or touch ; yet, by reference to the pulse and other symptoms, 
and an appeal to auscultation and percussion, the nature of the 
affection, if it is inflammation, can scarcely be overlooked. Again, 
in inflammation of the cartilages, of the hip or shoulder joints, 
neither redness nor swelling can be perceived ; yet the pain which 
is experienced when the cartilages are rubbed against each other, 
is sufficient, with the other symptoms, to indicate the presence of 
the disease. 

The consequences of inflammation are often more conspicuous 
than the disease itself; as for example, suppuration, ulceration, 
granulation, and gangrene, in all of which the symptoms of inflam- 
mation are thrown into the shade, as it were, by the remarkable 
features peculiar to each, and therefore the treatment of the disease, 
in all its phases, can only be rightly understood by one who is well 
acquainted with the nature of these conditions. As it is, in general, 
a most desirable object, however, to prevent any of these conse- 
quences occurring, the chief aim at the commencement of the treat- 
ment is to endeavour to do so, and to bring about what is usually 
called the resolution of the disease, — that is to say, to cause the 
subsidence of all the symptoms, and to leave the part as if no dis- 
ease had ever been present. Although this is a result which cannot 
always be expected, it nevertheless often happens, and whenever it 
does, it is the most satisfactory that can possibly occur. If the 
means do not prove sufficient for this end, they may possibly miti- 
gate some of the after consequences ; they can seldom do harm ; 
and, unless there be express indications to the contrary, they should, 
in some form or other, according to circumstances, be always ad mi- 
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nistered. In one instance the disease, as it is evinced locally, will 
produce an effect on the constitution, so very slight, that the chief 
attention of the practitioner may be required and devoted to the 
seat of the affection, whilst in other examples the constitutional 
symptoms appear so overwhelming, that all his skill must be dis- 
played in this direction. 

It rarely happens that some kind of constitutional treatment will 
not be of advantage, and in the early stages of the disease, the 
administration of purgatives, diluents, and diaphoretics, will seldom 
fail in producing benefit. These will often serve to bring the pulse 
to a natural standard ; but the abstraction of blood by the lancet, 
from a vein in the arm, will frequently be required in other 
instances. It is impossihle to state the amount which should be 
draw r n in individual cases, for scarcely any two will be alike, either 
as regards the character, seat, and violence of the disease, or the 
constitution and condition of the patient: thus, in inflammation 
within the cranium, it will be much more correct to abstract a 
larger quantity than in a case of inflammation of the testicle ; in an 
inflammation in the eye, it might be wiser to take blood more freely 
than in a similar disease in a lymphatic gland ; and in inflammation 
of the lungs, it would be highly proper to bleed more copiously 
than in inflammation of the mamma. Again, a young and pre- 
viously healthy constitution will generally bear the loss of blood 
better than one in which the energy of youth has become exhausted ; 
and the inhabitants of a crowded city, from locality and other 
circumstances, are usually less able to bear depletion than those of 
the rural districts. Different opinions are held on some of these 
points, however, even amongst the best authorities, and there are 
few of them which do not afford great scope for speculation. For 
my own part, when the lancet is deemed necessary, I am inclined 
to allow the stream to flow until some striking change is produced 
on the pulse or other symptom, as the pain, or, in the lungs, the 
difficulty of breathing. When such changes are evinced, then the 
wound may be closed ; in some instances the abstraction of ten or 
fifteen ounces will suffice ; but in others thirty or fifty ounces may 
flow ere any benefit is derived. It often happens that the practi- 
tioner thinks it best to be contented with a certain quantity — per- 
haps ten or twenty ounces ; but if the inflammation be severe or 
dangerous, and a decided effect is wished from bloodletting, then, 
as a rule of practice, I should say, that the former plan is preferable 
to that of judging of the effects of the venesection by the appear- 
ances of the blood. It may be hours before the surgeon can again 
see the patient — probably a day may have elapsed, and should it 
be found that in the cup occupied by the fluid last drawn, the buffy 
coat is most distinct, and should it happen, too, that the disease is 
not in any way ameliorated, then there may be grounds for suppos- 
ing that much valuable time has been lost, if it is determined again 
to use the lancet, as in all likelikood it will be. Perhaps, in many 
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instances, the presence or absence of the buffy coat forms the prin- 
cipal criterion of the state of the disease, although it should not 
always be depended on ; and in numerous examples, I believe, the 
surgeon will do well to test the immediate efficacy of his practice, 
by the apparent improvement of the symptoms, resulting from the 
method of bloodletting, above recommended. The state of the 
pulse ought not always to be relied upon ; for, as I have already 
mentioned, in some instances it may be smaller, and even slower, 
than in a state of health ; and in certain conditions or peculiarities 
it may happen, that the heart's action will be so far affected by the 
loss of blood and other causes, as to give that feeling of fulness and 
strength, which might lead to the supposition of a further depletion 
being necessary. 

Besides these measures, which may be said to constitute the most 
important parts of the constitutional treatment of inflammation, there 
are others, which often are of the last consequence, such as opiates, 
to allay irritation, and stimulants to rouse the depressed and sinking 
powers of life. The exhibition of camphor, ammonia, and wine, 
may prove of the utmost value in certain cases, which form, as it 
were, the exceptions to the general practice of constitutional deple- 
tion, which is so universally admitted as being the proper course to 
pursue in the treatment of this disease. Indeed, in some instances 
depletion may be carried too far, and unless the practitioner resorts 
to the use of stimulants, his patient's life will be placed in as great 
jeopardy by the over-zealous application of the means of cure, as 
by the original disease. 

The diet of the patient may produce great influence for good or 
evil. It is seldom that authors or teachers neglect to caution against 
the use of animal food and exciting fluids in the early stages of 
inflammation, though, in fact, there is but little need to do so; for, 
so long as the disease is in full vigour, the patient loathes his usual 
diet, and when he does not, the disease can never be looked upon 
as of immediate serious importance. It seems to me almost unne- 
cessary to inform the young practitioner that he should not insist 
on his patient partaking heartily of chop or steak, when he may 
perceive that he can scarcely admit a morsel into his mouth with- 
out experiencing nausea. If the disease has really been formidable, 
it may be deemed a most favourable symptom when the patient 
asks for food ; and at this period there may be a necessity for cau- 
tion, as over-exciting food, either from quality or quantity, may 
greatly retard the progress of cure. It may be requisite, in certain 
examples, to keep the patient on low diet, not so much for the pur- 
pose of curing inflammation, as with a view to prevent its com- 
mencement or extension. For example, if a person suffered con- 
cussion ol the brain from a blow on the head, it would be highly 
improper to permit full diet, as in such a case, after the first stun- 
ning effects have gone off, there may be good reason to dread the 
occurrence of inflammation; again, if a large joint was wounded 
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or a large bone severely fractured, a generous stimulating diet 
might produce those very results which it is the object of the sur- 
geon to obviate, viz., an excess of inflammatory action. 

In certain kinds of inflammation, and in certain stages, a full 
amount of nourishment, both in the way of food and drink, may be 
productive of the utmost service ; and where digestion and assimi- 
lation seem to go on favourably, and whilst the disease seems to 
improve, it will rarely happen that the practitioner is wrong in per- 
mitting their use. In severe local inflammation, such as that of car- 
buncle, occurring in a debilitated constitution, accustomed perhaps 
for years to the artificial stimulus of ardent spirits, the latter dare not 
be omitted ; and if the stomach will bear the additional excitement 
of a generous and wholesome diet, the system will bear up more 
vigorously against the depressing effects of disease. Again, in cases 
of profuse discharge happening at any period of life, nourishing 
food and a fair proportion of stimulating fluids will be of advan- 
tage, provided always that the indulgence does not seem in any 
way to aggravate the ailments of the patient. At such a period 
possibly hectic fever may exist, and might be aggravated by an 
over-liberal allowance. It is, however, impossible to offer set rules 
as applicable to all kinds of cases, and much must be left to the 
good sense of the practitioner and discretion of the attendants, or 
of the patient himself. Among the educated classes, the surgeon 
has seldom any difficulty in having his wishes and orders fulfilled 
to the letter ; but in the lower ranks it is often necessary to be ex- 
ceedingly strict and cautious. 

The local treatment of inflammation constitutes the peculiar fea- 
ture of practice, in a large proportion of cases of this disease, which 
come under the surgeon's care. In many instances the administra- 
tion of a purge, and some slight modification of diet, such as an 
intelligent patient might himself adopt, may form all the constitu- 
tional treatment required. Local abstraction of blood seems almost 
always to have a more decided effect on the disease than when a 
large vein is opened at a distant part ; thus in inflammation of the 
testicle, of a joint, a bursa, or, in short, any similar local forms of 
the affection, and whether depending upon a local or constitutional 
cause, this mode of depletion is, in my opinion, more to be depended 
upon than the other, although here also there are many exceptions 
to a general rule. Sometimes, indeed most frequently, it is impos- 
sible to reach the actual seat of the disease, as in inflammation 
within the cranium, the eyes, the ears, spine, hip-joint, and other 
articulations; yet in such examples if blood be drawn from the tem- 
poral artery or external jugular vein, — from over the mastoid pro- 
cess, the spine, or fleshy part of the hip, more benefit will, in general, 
result from operations on these parts than by opening a vein at the 
arm. In severe forms of the disease, both may be combined. In 
erysipelas, or in severely inflamed wounds or ulcers of the skin, or 
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of certain parts of the mucous membranes, local depiction, in the 
strictest sense of the term, can be applied, and in such instances the 
effects are usually very beneficial. 

Blood may be abstracted locally, by such means as have already 
been referred to ; and if the part actually affected with inflamma- 
tion is near or on the surface, I should, in general, prefer leeches, 
as the method by scarifications, either with or without the cupping- 
glasses, is usually attended with more pain, and may possibly leave 
greater marks than those resulting from the leech bites. 

Whatever be the means employed for local depletion, warmth is 
always of service in promoting the flow of blood : whether local 
bleeding has been resorted to or not, it is seldom that it does not 
produce a soothing effect on the patient's feelings : — indeed, I be- 
lieve that it has a specific advantage besides, in encouraging a more 
general diffusion of blood through all the vessels of the affected part, 
and also in those immediately around, — at the same time causing 
the exudation of serum on the surface, and thus, as it were, lessen- 
ing the quantity of fluid in the seat of disease. Whether these 
explanations be correct or not, I have no hesitation in recommend- 
ing warmth as an excellent mode of treating inflammation locally. 
It should be applied by means of fomentations, by dipping the 
parts into warm water, by keeping moist cloths over them, or 
by a poultice. Fomentations are usually applied with a sponge 
or bit of soft rag. Cloths (surgeons' lint, linen rag, or soft flan- 
nel) are usually wrung out of hot water, and their efficacy is 
greatly enhanced by covering all over with oiled silk or Mack- 
intosh cloth, which has the double effect of preventing evapo- 
ration, (thus preserving the warmth,) and keeping the bedclothes 
dry. These means are often greatly to be preferred to the poultice, 
although the latter cannot always be dispensed with. In slight in- 
flammation of a finger, for example, if I deemed warmth required, 
instead of using a poultice, I would wrap the part up in wet lint, 
and cover it with oiled silk. Moisture and heat are thus more 
effectually secured than by a poultice, which will soon get cold on 
the surface, and in a few hours become almost quite dry. On other 
parts of the body this plan, modified by circumstances, may be 
resorted to with every advantage, and I cannot speak in terms too 
laudatory of the " warm-water dressing," as this method is now 
usually called, which under the influence of many practical sur- 
geons of the day, has in a great measure superseded the more trou- 
blesome, and more cumbersome poultice. 

It is often customary to use decoctions of chamomile flowers, 
poppy-heads, solutions of acetate of lead, of opium, or other seda- 
tives, as fomentations. Such adjuncts seem occasionally to allay 
pain and irritation, but in the majority of cases I believe that 
warmth and moisture constitute the chief virtues of fomentations. 
The same fluids have been used to moisten the materials of which 
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poultices have been made, the latter being usually formed of bread, 
linseed powder, boiled carrot or turnip ; and sometimes they seem 
to enhance the value of the poultice. 

Besides the efficacy of warmth as an immediate application to 
an inflamed part, I believe that when used on the surface, even in 
deep-seated inflammation, it is of service in encouraging the flow 
of blood to the superficial parts, and thus relieving the deep-seated 
vessels, acting in this way much in the manner of a counter-irri- 
tant. In the latter light, too, I look upon the supposed efficacy of 
bags of heated bran, salt, or sand, which are favourite remedies 
with some practitioners. 

The immediate application of cold has a most decided effect on 
inflammation, in most instances ; but if it does not come into close 
contact (which is the sense in which the term "immediate" is 
used above) with the disease, and the greater part of it, too, I am 
doubtful if it produces the benefit which some seem to imagine. It 
has a good effect in allaying the heat and pain of a slight burn or 
scald ; — perhaps in such cases, if applied at an early date, it prevents 
inflammation, but in the severe forms of such injuries its use is inad- 
missible, or, at all events, very questionable. In certain cases, as, 
for instance, an inflamed testicle, it seems to diminish the quantity 
of blood circulating in the superficial vessels, but it probably throws 
more into the deeper ones, and thus increases the patient's suffering. 
That such is not always the result, here, as also in other parts, may 
be admitted, for, were the above argument invariably correct, the 
utility of cold, in injuries of the head, might be doubted ; and though 
upon the whole I prefer warmth to cold, as a local means of treating 
inflammation, I would, in many instances, trust greatly to the feelings 
of a patient, and the seeming effect of the remedy otherwise, in per- 
sisting in the use of either one or other. 

Cold is seldom used where local bleeding has been resorted to. 
It is generally applied by means of water, with ice, if convenient, or 
by some saline combinations in solution. 

Counter-irritation is a remedy of great power, I believe, in certain 
cases and forms of inflammation, but it is often, in my opinion, much 
abused. In deep-seated disease, as in the spine or hip-joint, after 
the symptoms of acute action have ceased, the excitement of a new 
action or disease on the surface, at some distance from that first 
affected, generally produces benefit. In the treatment of such affec- 
tions as those alluded to, it is often the custom, after caries has been 
established, to apply issues on the surface, under the impression that 
the counter-irritation is of use : I do not, however, suppose that it is 
of the smallest advantage at this period, — but on this subject I shall 
be more explicit in my remarks upon caries afterwards. 

Counter-irritation is effected in the various ways already referred 
to. The method of applying it, in most general use, is by the com- 
mon blistering plaster of cantharides, or the sinapism of mustard, and 
when a severe and more lasting effect is wished to be produced, the 
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potential or actual cauteries may be resorted to, or the seton, ac- 
cording to the nature of the case, or the supposed efficacy, or appli- 
cability, of one or other of these measures. 

Most of the direct applications to inflamed parts may be said to 
have a soothing and sedative effect on the disease, and I believe that 
nothing tends more to a happy result of treatment, than complete 
repose both of body and mind, and a favourable adjustment of the 
affected parts. For example, if in inflammation of the leg, resulting 
from such slight cause as the pulling out a hair, the patient persists 
in standing or walking much, and moreover takes no care to pre- 
vent the surface being fretted, the disease usually assumes a much 
more troublesome character than would otherwise have been the 
case. Here, rest, and the horizontal position of the limb, might have 
saved much trouble. I shall have so many opportunities afterwards 
of pointing out the advantages of quietude and of favourable posi- 
tion, in local inflammations, that I need not dwell on these topics at 
present; — indeed I have referred to them in this place, chiefly for 
the purpose of stating, that sometimes the reverse of soothing and 
sedative measures are recommended to inflamed surfaces: thus, 
blisters and lunar caustic have been used in erysipelas ; but my own 
experience would induce me to eschew such means, although in 
certain chronic forms of inflammation, as of the conjunctiva, or in 
callous ulcers of the legs, direct stimulants are certainly of service ; 
the application of sulphate of copper, nitrate of silver, vinum opii, 
and other such irritants, being useful in either case, whilst in the 
latter, even blisters have been applied with great advantage. 



CHAPTER IX. 

EFFUSION OF SERUM AND OF LYMPH. 

The general treatment of inflammation may be further illustrated 
by reference to some of the consequences of this disease, and partly 
for this purpose, as also to carry out the objects of this introduction, 
I shall now proceed with the consideration of such of them as shall 
serve the purposes I have in view. 

Pain, heat, and redness, may all be subdued by those local and 
constitutional measures of treatment which I have lately been de- 
scribing : even swelling may be prevented, or may subside under 
the use of cold. Perhaps, however, this symptom of inflammation, 
after it has once become conspicuous, disappears more slowly than 
any other. It is certainly, in general, aggravated by warmth and 
leeches, — by the latter in particular, but unless it increases amazingly, 
it is not much to be regretted ; on the contrary, I believe that diffu- 
sion of swelling is a beneficial occurrence, for in instances of inflam- 
mation in textures and parts of the body where this cannot happen 
to any very perceptible extent, the other symptoms of the disease 
are invariably most distressing, as is well exemplified in inflamma- 
tions of the periosteum, bone, eyeball, ear, and under aponeuroses. 
But in some instances, and these, too, not of rare occurrence, swell- 
ing becomes so remarkable, or is so peculiar in its character, as to 
require some appropriate treatment, different from that resorted to 
in ordinary inflammation. 

If swelling is dependent merely on enlargement of blood-vessels, 
it can never require much treatment solely as swelling, although the 
relief of the over-distended vessels, by the measures already referred 
to, viz., drawing blood from their immediate vicinity, or by their 
actual division, may be of great service in checking the disease : 
but if this condition depends on any of those forms of effusion, which 
so frequently follow as consequences of inflammation, then the aid 
of the surgeon may prove of great value. 

In some parts of the body swelling constitutes one of the most 
conspicuous symptoms of inflammation — as in the eyelids, scrotum, 
or prepuce. In these situations it is almost invariably the result of 
effusion of serum into the cellular texture, which, once the active 
form of the disease has ceased, disappears almost as rapidly as it 
may have come on. In other parts of the body, too, as in the hands 
and feet, a similar swelling may exist, the term oedema being that 
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in general use to designate this condition. When a part is in this 
state, it is always easily recognised from any other kind of swelling, 
from the dimple which is left after the forcible application of the 
finger, and probably by the shining and partly translucent appear- 
ance of the skin. A similar condition may be present independent 
of any apparent inflammatory action, as in the swollen state of the 
body which occasionally follows scarlet fever, or in anasarca re- 
sulting from diseased heart or kidneys. From whatever cause it 
may arise, the surgeon should remember, that unless the part af- 
fected (supposing the condition to be entirely local) be supported on 
a level with the rest of the body, or, at all events, be kept from a 
very dependent position, the swelling is almost certain to increase : 
hence the excellent rule of elevating a part affected with inflamma- 
tion or any action of a somewhat similar kind. Thus, in the scro- 
tum, if this species of enlargement is not attended to, and supposing 
the patient to be confined to bed, the swelling gets between the legs, 
or falls so low between the groins, and produces so great distension 
of the skin, that ulceration, or mortification, may actually occur : 
again, if in a like condition of the hand or foot, these parts be al- 
lowed to lie below the level of the rest of the body, the same results 
may happen. By suspending the scrotum properly, or keeping the 
other parts sufficiently high, all such dangers may be avoided ; and, 
indeed, unless position be properly attended to in the treatment of 
accident or disease, the state of oedema is exceedingly apt to occur 
— even a little irregular pressure, from a bandage, or other cause, 
may occasion the same result. As a proof of the advantage of po- 
sition in such cases, I may refer to the condition of the face, and 
particularly the eyelids in ordinary anasarca: during the night, 
when the patient is in the horizontal position, these become much 
swollen, but during the day, when the patient sits up, they assume 
their natural appearance, owing to the serum gravitating towards 
the more dependent parts. Here there is little to be done, unless by 
constitutional means, which I need not particularly refer to ; indeed, 
I allude to the circumstance for the sole purpose of showing the ad- 
vantage of elevating a part above the rest of the body, (in as far as 
that can properly be accomplished,) which happens to be in an 
oedematous condition. Sometimes the swelling of oedema seems so 
much greater than the skin can bear with impunity, that it is ad- 
vantageous to make punctures with a lancet to permit the escape 
of serum. This practice has, with some surgeons, the additional 
recommendation of permitting the escape of blood, and thus allevia- 
ting inflammatory action. In erysipelas, for example, more parti- 
cularly in the head and face, where it is often attended with great 
swelling, the plan of puncturing with a lancet has been much fol- 
lowed by some. I have often myself resorted to such treatment, 
especially in the oedema which attends the severe forms of phymosis 
and paraphymosis ; but position, and the exhibition of a smart 
saline cathartic, may do much to obviate the necessity for the lancet. 

• 
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In acute forms of this kind of swelling, the last-named means of 
treatment, and those usually followed for inflammation, may put all 
to rights again ; and in certain cases, where the action seems 
chronic, friction, or the application of a bandage, may be of ser- 
vice : both, however, must be used with caution, and any irregu- 
larity of pressure by the latter means must be avoided, for whatever 
impedes the venous circulation seems to conduce greatly to effusion 
of serum, as may be frequently seen in the case of fracture of the 
upper end of the humerus, where, in adjusting the splints, pads, and 
bandages, unless the hand and forearm are enveloped in a bandage 
also, and in addition suspended in a sling, there is every probability 
of oedema coming on. 

In certain forms of inflammation, instead of serous effusion there 
may be an exudation of lymph, and when this occurs in textures it 
may also occasion swelling, which is usually designated solid 
oedema, in consequence of the accompanying hardness, and in con- 
tra-distinction to that resulting from the presence of serum. It gene- 
rally seems to be the effect of more chronic action than that which 
induces infiltration of serum, although this is by no means always 
the case, for sometimes the latter seems to be brought about by a 
slow irritation, whilst, on the other hand, lymph may be poured out 
within a few hours after the application of an exciting cause. As 
an illustration of the latter statement, I may refer to the rapid exu- 
dation of lymph succeeding to wounds, occurring, as it does, within 
a few hours after such injuries. Swelling resulting from the effu- 
sion of lymph seldom acquires any magnitude, and is rarely such as 
to demand active surgical interference. In those cases where it is 
most common, such as in erysipelas, wounds, stumps, fractures, and 
dislocations, time alone may be trusted to, as absorption is sure to 
occur, provided all source of irritation be removed. In some of 
these cases, however, the disappearance of the swelling may be ex- 
pedited by stimulants, such as friction with the hand or flesh-brush, 
or stimulating liniments, douches, and pressure by bandages. In 
some instances, too, where the swelling and induration seem pecu- 
liar to, or dependent upon, a specific condition of the constitution, as 
in certain kinds of chancre, or in a soft node, the internal and ex- 
ternal exhibition of mercury or iodine, singly or combined, has a 
most beneficial effect apparently, although occasionally it may be 
doubted, whether, when swellings disappear under the use of these 
means, the benefit is to be attributed more to their efficacy, than to 
the time occupied in their application. 

Sometimes the lymph effused as the result of inflammation, forms 
a swelling so permanent, and, at the same time, so troublesome to 
the patient, that there may be every justification in using the knife 
for its immediate and effectual removal. The necessity for such a 
proceeding is by no means unusual on the prepuce, where solid 
oedema is an almost certain result of long-continued inflammation. 



CHAPTER X. 

EFFUSION OF PUS. 

Effusion of pus is a result of inflammation, which often adds 
greatly to the swelling, and is one of those consequences of this 
disease, which affords apt illustrations of the treatment of certain 
conditions of inflammation. This fluid may, like serum, be effused 
on any surface or on any texture of the body ; but, for present pur- 
poses it will be best to refer to its formation, only in those where its 
presence is most interesting to the surgeon. 

Although, in general, this consequence of inflammation is a most 
unfortunate result, — as, for example, in erysipelas, in inflamed glands 
or joints, and in many other kinds of the disease in different parts 
of the body, — it is nevertheless earnestly to be desired in some in- 
stances. In effusions of serum, or of lymph, where there is little or 
no breach of continuity, or of surface, absorption may remove all 
traces of these conditions, and that consequence or termination of 
inflammation called resolution may ensue ; but when pus has been 
secreted it rarely happens that it is absorbed, — it must be discharged 
from the body by a breach of surface, and, unlike the favourable 
cases of resolution, there must always be some mark left, to denote, 
ever after, that disease and injury have been present. The case, 
also, will usually be more tedious, and there is greater danger to 
limb or life, when suppuration occurs. Hence, then, the anxiety of 
the surgeon to arrest the progress of an inflammation ere suppura- 
tion commences. 

The occurrence of suppuration often produces alleviation of all 
the most distressing symptoms of inflammation, both locally and 
constitutionally, and, although this may be doubted in some cases, 
there are certain forms of injury and disease where such a result is 
most apparent, and where, in consequence, the practitioner from the 
very first encourages the event. Thus, in lacerated wounds, when 
there is no possibility of union by the first intention, and in wounds 
where irritating materials have been left behind, suppuration is not 
only productive of the benefits above alluded to, but is also a stage 
in advance towards a cure. It is almost universally admitted that 
the formation of pus progresses most favourably under warmth, and 
hence, then, in such cases the surgeon assiduously applies it by one 
or other of those means already adverted to. Here it may seem 
strange, that the same means are adopted to encourage suppuration 
that are considered most efficacious in arresting inflammation ; yet, 
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according to the explanations I have given of the supposed efficacy 
of warmth in this disease, and what I have lately said of the bene- 
ficial results of the process, this remedial agent (warmth) may be 
considered to act favourably in inflammation, whether in one case 
it ari'ests its progress, or in another it hastens on the suppurative 
stage, and thus in a great measure changes the aspect of the disease. 
Why it should produce these different effects, cannot readily be 
explained, nor can the most experienced surgeon always be certain 
which result will ensue. 

It is often a point of much interest to determine whether suppura- 
tion has actually occurred or not. When it happens on a surface 
from whence matter is discharged, the physical characters of the 
secretion are usually sufficiently clear to denote the circumstance: 
but if it happens in deep-seated parts, there may not be the same 
facility for discrimination ; so, whilst in some instances the event can 
scarcely be doubted, in others the most experienced practitioner may 
be at fault. The only characteristic constitutional symptom denoting 
the first formation of matter, which has been deemed of much con- 
sequence, is that of shivering ; but it is, in my opinion, less worthy 
of estimation than some seem to imagine : — it frequently happens in 
instances of disease where suppuration never ensues ; it often occurs 
even in a state of health, and equally often when it does happen, it 
may be overlooked. Shivering is a symptom which the surgeon is 
often deeply interested in, not so much, however, from the dread of 
suppuration, as that it denotes some peculiar condition of the system 
fraught with much danger to life, — as, for example, if within the first 
ten days after a capital amputation, or after lithotomy, a patient is 
seized with shivering, there is every reason to anticipate a fatal 
result ; and although this may not occur in all such instances, every 
practical surgeon must bear me out in the formidable estimation I 
have made of this symptom. But whether it has preceded suppura- 
tion or not, the surgeon will seldom be thus satisfied that matter has 
formed. Swelling is not always a good criterion either, for though 
in some cases the continued accumulation of matter often produces 
most perceptible swelling, tumefaction sometimes actually diminishes 
as matter is formed. The undulatory motion of the fluid, produced 
by percussion with the fingers, is one of the surest symptoms of 
suppuration having occurred : the feeling of fluctuation is well under- 
stood by the person who has once placed the fingers of one hand 
over the collection of matter, and tapped gently on the swelling with 
those of the other. But some surgeons seem more acute in their 
perceptions than others ; and it is with all more difficult to detect 
the presence of matter when it is deep-seated and in small quantity, 
than when superficial and in abundance. Some practitioners trust 
chiefly to the sense of touch, and the history of the case ; occasion- 
ally the eye alone suffices with the most experienced ; whilst, in other 
instances where there is doubt, some exploring process may be re- 
sorted to, such as those which are described at p. 32. 

10 
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ABSCESS. 



When there is full assurance that matter is actually present, the 
plan of treatment may yet be doubtful. The surgeon may have to 
determine whether he will trust to nature to produce absorption ; 
whether he will resort to such means as are thought conducive to 
this end, whether he will allow the matter to be discharged sponta- 
neously, or give it an exit himself; and, in the event of resolving on 
the latter course, what period and what means will be best for that 
purpose. 

There cannot be a doubt that large abscesses have occasionally 
been absorbed, and every-day experience shows that small collec- 
tions of pus will disappear, either spontaneously or under the sup- 
posed influence of remedies. It would be improper, however, to 
entertain sanguine hopes of such an event occurring frequently; 
but, in general, little harm can result from any attempt that may be 
made to excite the action of the absorbents. Some of those means 
which I have referred to in treating of the absorption of lymph, may 
be tried here ; perhaps the external use of iodine, of mercurial oint- 
ments, singly or combined, may be of most service, whilst some- 
times a blister may produce the desired effect. It may as often 
happen, however, that these either produce no perceptible benefit, 
or that they actually conduce to the suppurative action. The blis- 
ter is most apt to have this latter effect ; indeed, so great is my con- 
viction on this point, that I order a blister as frequently with the 
view of inducing an increased secretion of pus, and a consequent 
approach towards the surface, as from any hope of absorption being 
excited. When absorption has occurred in my own practice, it has 
generally been under the use of poultices, which had been applied 
for the purpose of promoting suppuration, or else of bringing the 
matter towards the surface ; and I have in such instances attributed 
it more to time and natural results than to any peculiar action of 
the poultice, which, as I have already stated, is considered one of 
the most certain means of producing suppuration. 

It is, I imagine, too much the custom to allow matter to be dis- 
charged naturally. In most parts of the body, if the suppuration be 
deep-seated, the matter may extend widely, and do much harm by 
the separation of textures, ere it can reach the surface ; and even 
when it does so, and is discharged through some small opening, it 
rarely happens that the interior of the abscess closes entirely ;— a dis- 
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charge continues long afterwards, and ultimately the interference of 
the surgeon is required. From this it may be seen that I am averse 
to leaving such cases entirely to nature ; occasionally the surgeon 
cannot do otherwise, and sometimes, even with all his care, matter 
will burst forth when he does not expect it. If an abscess in the 
perineum, for example, be left for a day or two, under the supposi- 
tion that the delay will be advantageous, even though it may be 
intended to use the knife to open it, the practitioner is°often amazed 
to find that the matter has, in the lapse of four-and-twenty hours, 
made an exit through the skin or mucous membrane in the vicinity 
of the anus,— yet it seldom happens in such instances, that the knife 
is not ultimately required. 

The period for giving exit to matter will vary according to cir- 
cumstances. Thus, if it be extensively diffused, as in phlegmonous 
erysipelas, where it may separate the skin from the textures under- 
neath to a most injurious degree, the sooner a free vent to the matter 
is given, so much the better ; and here, too, if the knife be used, there 
seems an additional advantage, as has been pointed out by Mr. Law- 
rence, in the loss of blood occasioned by the division of engorged 
vessels : again, if the pressure of matter seems to produce great pain, 
or if its continued presence is likely in any way to occasion addi- 
tional harm, such as by bursting into any cavity, laying bare a por- 
tion of bone, or of a large vessel, or if from being under an aponeu- 
rosis, there is greater chance of its being diffused beneath that mem- 
brane than making its way to the surface, then it should be permitted 
to escape through an incision made at an early period. However, 
excepting under these or other equally pressing circumstances, 
I must declare myself an advocate for delay in opening abscesses. 
Besides the hope, though it may be but slender, of absorption occur- 
ring, I am of opinion that in ordinary abscess, a bubo, for instance, 
if an opening is not made until the matter has approached near to 
the surface, the subsequent progress of the case is much more rapid 
and satisfactory, provided that a proper opening be made. I have 
seen a good deal of the practice of making early openings, and have 
invariably observed that more pain was thereby induced, and, I have 
often fancied, an additional amount of suppuration, whilst the after 
treatment has been remarkably tedious. I have already, in a pre- 
ceding page, stated my impression, that in some instances the occur- 
rence of suppuration actually produces an amelioration of many of 
the distressing accompaniments of inflammation ; and if, before the 
process has gone almost to its full extent, any incision be made into 
the affected parts, the injury thereby inflicted upon them, will per- 
haps prevent such benefit as may be expected. That in all instances 
of suppurative inflammation this is not the case, I most readily admit, 
and the examples I have cited above, to inculcate the necessity for 
an early opening, will show that I entertain many exceptions ; but 
in the case of bubo in the groin, or other such abscess, I am deci- 
dedly inclined to delay, until the parts over the matter become much 
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thinner than they may have been at first, or, in other words, until 
the fluid has come nearer to the surface, and perhaps actually 
threatens to burst forth. 

When an opening is required in cases of suppuration, I give a 

preference to cutting in- 
Fig. 51. struments for the purpose. 

Excepting in rare and pe- 
culiar cases, I deem the 
caustic potash a cruel and 
unwarrantable applica- 
tion; and when the ab- 
scess is large, I consider 
that a scalpel or bistoury 
should always be used. 
In a small collection of 
matter, the point of a 
needle or pin may make a 
sufficient opening, or that 
of a lancet may at all 
events suffice ; but as I strongly recommend that a free incision 
should be made in the generality of these cases, I deem a bistoury 
the most efficient instrument. In the case of a bubo, containing 
perhaps an ounce or so of matter, I would probably make a wound 
an inch long, so as to expose fully the whole interior of the abscess. 

I would, in general, select the thin- 
nest part of the skin, where the mat- 
ter is said, in technical language, 
to point, and make the incision in 
the longest axis of the swelling, 
though sometimes I might be in- 
duced to deviate from the latter 
rule, for the purpose of having one 
end of the opening in such a posi- 
tion as to give free passage to mat- 
ter afterwards, or possibly for the 
purpose of cutting parallel with 
some particular part, or in other 
instances across such textures as 
might seem to require division. 

If a lancet is used in any of these 
operations, it may be held in the 
manner referred to at p. 50 ; and 
if the bistoury is selected, the atti- 
tude exhibited at p. 21, may be cho- 
sen, but it is by no means a safe 
one for such purposes ; by a sudden 
plunge, or by a movement of the 
patient, it may pass too deep ; and I therefore prefer that just repre- 
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sented in fig. 51, in which the little finger, resting on the neighbouring 
surface, is a safeguard against such an occurrence. The point of 
the instrument should be thrust into the matter, and then carried to 
the desired extent through the textures, by a movement with the 
extremities of the thumb and two first fingers. The edge of the 
knife may be carried in any direction, and consequently some slight 
deviation from the position of the blade, as here shown, must be at- 
tended to. 

Such an attitude as that in fig. 52, 1 think good ; the forefinger of 
the left hand, and perhaps the middle also, being placed over the 
abscess, with a gentle pressure ; the back of the knife should be 
caused to rest against the side of the forefinger, as here represented ; 
the point should then be thrust through the skin and the coverings 
of the matter divided as far as may be thought sufficient. This atti- 
tude I deem best suited to cases where pus is deep-seated, and when, 
probably, the surgeon has misgivings as to its presence at all. When 
the point of the bistoury is supposed to have reached this fluid, the 
blade may then be gently turned a little on its long axis, when, pro- 
bably, the pus will spring up along its surface, or a director, as re- 
ferred to at p. 32, may be pushed down through the wound, the blade 
remaining and serving as a guide. In opening an abscess, whatever 
be the instrument used, I invariably prefer puncturing first, and then 
cutting from within outwards, to the method pursued by some, of 
making a sort of dissection, by successive incisions through the skin 
and other textures. 

When an abscess is freely opened, as above recommended, the 
whole surface is exposed to the air, and to the contact of such 
dressings as may be deemed advisable. Within a few days the 
whole cavity is covered with red granulations ; and these, with the 
contraction of the sac subsequent to the evacuation, serve to dimi- 
nish the space, until ultimately, as cicatrization is completed, the 
part is nearly, if not entirely, on a level with those around. After 
the opening is made I generally apply slight pressure to squeeze out 
most of the matter, then push in with the point of a probe a long 
narrow strip of lint, which I allow to remain for a couple of days, 
until suppuration is established on the cut surfaces ; in the interval 
I apply a poultice, or the warm-water dressing, as recommended 
at page 66, and continue with one or other of these until the granu- 
lations seem to fill up the whole space to a level with the surround- 
ing surface ; then I make use of simple ointment, thinly spread on 
lint, and from time to time wash the sore with a solution of sul- 
phate of zinc or of copper (gr. ii. ad 3i), until it is healed over. 
Some little variety may be required occasionally, as will be more 
fully explained in my observations on the treatment of granulations. 
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If a free opening into an abscess be not made, the matter which 
may still continue to be secreted from the surface, will not readily 
get vent, may collect in some dependent part of the cavity, burrow 
under the skin, and probably point elsewhere ; or possibly the inte- 
rior of the abscess will remain much the same as immediately after 
being opened, the surfaces may rub against each other, a constant 
secretion being thereby induced, and there may be little alteration 
for the better, even after the lapse of months. This condition and 
that termed sinus are nearly alike ; the principal difference being, 
that in the latter there is a kind of canal, much longer than it is 
broad : indeed, a sinus is most frequently the result of abscess. It 
is almost invariably the result of suppuration near the anus, consti- 
tuting fistula in ano, and here the surgeon knows that his utmost 
skill can seldom prevent the formation of sinus : the abscess will 
not heal entirely. In other parts of the body it will occur in spite 
of the utmost care ; occasionally it is the result of negligence ; and 
very frequently it ai'ises from too small an opening being made 
originally. 

An abscess in the condition above described, and a sinus, may 
be treated much in the same way : the cavity must be made to 
close, and a variety of methods may be resorted to for this pur- 
pose ; all of them having for their immediate object the inducement 
of new, and perhaps excited action, under which the grand object 
of treatment is gained, viz. the complete reunion of the parts. 

One of the simplest means of treatment is pressure, which is 
usually effected by a pad of lint, held in its place over the space or 
sinus, by straps of sticking plaster, or a roller ; the surfaces are 
then kept steady, perhaps a slight adhesive action is excited, and 
so union occurs. Stimulating injections will probably accelerate 
the action. Sometimes these are used by themselves, of considera- 
ble strength. Such plans, however, fail but too frequently ; often 
no favourable change being produced, whilst occasionally they are 
so far deceptive as to cause the orifice to close : but the deeper 
part remains in its usual condition, — matter still continuing to be 
secreted, which, after collecting in considerable quantity, will burst 
through the original opening, or make a new one for itself some- 
where in the vicinity. And so affairs may go for months or for 
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years, as is often exemplified in the case of fistula in ano, unless 
there be some more active interference on the surgeon's part. In 
almost all such cases the best practice is to lay the part freely open 
with a probe-pointed bistoury, such as the blade represented in fig. 
53. The point should be passed into any of the 
openings (for there may be more than one), and then Fi £- 53 - 
the skin should be divided in all directions where 
there are spaces underneath. The point of the fore- 
finger of the left hand should be freely used on these 
occasions, in tracing out wherever the matter may 
have burrowed, and also in breaking down the loose 
and flabby adhesions which are occasionally found 
in different parts of these cavities : it generally an- 
swers better than the common probe ; and the addi- 
tional pain, and, I may add, apparent rudeness, will 
be amply compensated by the more certain cure that 
will be the result. When a patient is subjected to 
such a proceeding, it had better be done effectually, 
once and for ever. I feel assured that the want of 
success from using the knife on these occasions is 
from not attending to this circumstance. The most 
experienced surgeon cannot always be sure in what 
different directions sinuses may run, unless the finger 
be used as directed above. Perhaps a single line of 
incision through the skin may suffice ; but, in gene- 
ral, if the space be large, and the necessity for free 
exposure great, there need be no hesitation about 
notching the sides of that already made, and thus 
making a crucial incision. It has occasionally been 
the custom in modern times, to divide the parts with 
a strong thread instead of a knife, a relic of ancient 
practice, which no surgeon of the present day should 
countenance, being more painful and less certain in '" 
its effects than the other; and being, moreover, a 
kind of return to that barbarous and do-no-better surgery of former 
years, which inculcated amputation of limbs by a similar process, 
viz. that of encircling a part with a cord, which should be gradu- 
ally tightened more and more, until the part should drop off. 

Sometimes, in using the knife freely in these proceedings, the 
bleeding is considerable ; but a ligature rarely is required, provided 
the operator has a moderate share of anatomical knowledge to guide 
him in making the incisions. The lint, with which the gap should 
be filled, will usually stop the effusion. Warm dressings, and occa- 
sional fomentations should next be resorted to, and the treatment 
afterwards should in every respect, almost, resemble that required 
after the opening of an abscess, as already described. 

It is not always that an old abscess or sinus can be thus treated, 
however, as for instance, the space below the skin may be so ample, 
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that a reasonable surgeon would dread exposing so great a surface, 
as well as the infliction of a wound sufficiently large to open all 
the interior ; or perhaps the sinus may run where he does not wish 
to make incisions, as in the face or neck of a young female, or pos- 
sibly under some large blood-vessel, or other important part. In 
such instances, if a persistence in the mode by pressure and stimu- 
lating injections, above recommended, does not succeed, possibly 
the introduction of a thread or seton may have the desired effect. 
Its presence for a few days will induce new inflammatory action, 
which may end, after the withdrawal of the thread, in the closing 
of the track. I have sometimes found this plan most serviceable ; 
but it cannot always succeed, and should only, as I think, be re- 
sorted to when the knife cannot be applied. The thread, which 
may be of hemp, silk, or worsted, and of a size proportioned to the 
calibre of the sinus, may be introduced by means of the common 
probe, such as seen at p. 31 ; the thread being attached to the eye, 
the point of the instrument should be passed through the subcuta- 
neous space, and caused to project where it is desirable to bring it 
out ; an incision should then be made upon it, — a single puncture 
will generally suffice to let it pass to the surface, when it should be 
seized by the fingers, drawn out through the wound, and the thread, 
which has followed its course, may be left, with ends of equal length 
hanging out of each aperture. 

Although I strongly recommend a free opening with a cutting in- 
strument, in the ordinary treatment of abscesses, there are certain 
instances when such practice is objectionable, or, at the least, of 
questionable utility. In large abscesses the system may not bear up 
against the extensive inflammation and its consequences which must 
follow the exposure of so large a surface ; and it is good practice 
in such cases to ascertain in how far the cyst or sac of the abscess 
may be made to diminish by gradually lessening the quantity of 
fluid. This is the object in view in resorting to such means as are 
supposed to produce absorption ; but, as these are so seldom of ser- 
vice, it may be done by evacuating the contents gradually, and at 
different periods, through small punctures with the lancet or bistoury, 
after the manner recommended by Abernethy. If, for example, a 
lumbar abscess, pointing in the groin or loins, be opened by means 
of a small oblique puncture, a considerable quantity of the fluid may 
be allowed to escape, as much perhaps as the natural elasticity of 
the parts will cause to flow out, and then the little wound be closed 
so as to heal by the first intention, the patient may, after the lapse 
of twenty-four hours, when the aperture may be supposed to have 
permanently healed, be in no respect injuriously affected by the pro- 
ceeding, but will have probably six or twelve ounces less fluid in the 
abscess. If similar proceedings be repeated again and again, each 
one in succession being done before the disease has attained the size 
it may have had on the occasion immediately preceding, then, at 
last, the cavity may have diminished so much, that its whole into- 
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rior may be freely exposed at once, as in the treatment of abscesses 
of a smaller kind. This practice is well worthy of commendation ; 
but, like many other really good measures, it does not always suc- 
ceed : the puncture may not heal, and there will be a continued 
drain of fluid through it ; inflammation may extend from the wound 
over the whole sac ; the nature of the secretion will thus become 
much altered; possibly a few globules of air, entering through the 
aperture, may cause putrefaction or other important change ; and 
supposing even that none of these evils have occurred, and that the 
sac has diminished as desired, a sinus may still remain which will 
baffle the best skill. However, even in this condition, I think it 
must be admitted that the patient is in a better state than with a 
large abscess. Sometimes bad results will follow the first opera- 
tion ; but in general every thing goes on well until the third or 
fourth : by this time, however, there is less danger than previously. 
I have very frequently tried this plan, and from experience, then, 
can speak highly in its favour. Lately, I treated in this way, in 
King's College Hospital, a very large abscess, situated chiefly in the 
iliac fossa and upper part of the thigh (see Lancet, Nov. 6, 1841 :) 
by repeated openings in the latter region, the matter was entirely 
evacuated, whilst the sac gradually contracted and ultimately closed. 
In this instance, the lower part of the abscess opened again after 
the lapse of several months ; but the whole of the large cavity, which 
must at one time have existed in the iliac fossa, remained perma- 
nently obliterated. I refer to this case, chiefly on account of the 
latter circumstance, as it is by no means unusual for a part of an 
abscess to open up again, after being supposed to have closed en- 
tirely; and these sinuses, as they may be termed, are often more 
troublesome to deal with than the original disease. 

Although I have recommended the free use of the knife in cases of 
sinus, when other means will not avail, there are certain instances 
where this practice may not be necessary, or where something addi- 
tional may be required : thus, a foreign substance, — any extraneous 
object that may have passed into the body, or a piece of necrosed or 
carious bone, may be the cause of sinus. In the first of these exam- 
ples, probably the foreign body may be reached and removed with- 
out any particular use of the knife ; and, if so, in all probability the 
sinus will speedily close. If necrosis be the cause, possibly the loose 
portions of bone may be removed by similar means ; perhaps, how- 
ever, a little additional cutting may be required, and this will be 
especially necessary in the instance of caries. The description of 
the operations for these purposes will'be found in after parts of this 
work, and I need not say more at present on such subjects, than to 
refer to the impossibility of removing in all instances, by such direct 
surgical or mechanical means, the foreign substances which may, 
by the continued irritation they keep up, prevent the closure alike 
of wounds, abscesses, or sinuses. 

Sometimes in the treatment of suppuration, several openings should 
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be made at the same time, to permit a free discharge : thus, in phleg- 
monous erysipelas, when the matter is likely to be diffused exten- 
sively in the subcutaneous cellular texture, such practice is highly 
advantageous, and there is greater probability of the intervening 
spaces adhering. Occasionally, when an abscess has arrived at 
the condition of sinus, it answers well to make a counter-opening, 
as it is technically named, at some distant part from the original 
one, where the matter may escape more readily. If the abscess 
bursts spontaneously, the aperture may not be in the most favoura- 
ble position for a free discharge, and sometimes the surgeon may 
find, when he has used the knife, that he has not selected the most 
dependent position : in other instances the matter may burrow after- 
wards, and in all such cases a second opening, at a more fitting 
part of the cavity or sinus, may bring about a speedy cure. 



CHAPTER XIII. 

EFFUSIONS ON SURFACES. — HECTIC. 

The preceding remarks refer only to effusions of pus in the tex- 
tures of the body. Where matter is secreted from surfaces, the plan 
of treatment is usually less difficult to decide upon, and less trouble- 
some in its application. In such discharges from the vagina, for 
example, whether the result of gonorrhoea or otherwise, astringent 
lotions may probably suffice to check the suppurative action. If 
there is much active inflammation present, suppuration is often a 
relief, and therefore at first, instead of checking it, the secretion 
ought rather to be encouraged by warmth, applied in some of the 
modes already described; but when the disease has assumed a 
chronic condition, astringents may be used with propriety ; and 
here, too, there may be need of some alteration in the constitutional 
treatment. There is often much benefit in a change of air and of 
diet, which should be generous ; and tonics, more especially iron, 
may be additionally serviceable. In some of the mucous mem- 
branes it is occasionally the custom to use strong astringent appli- 
cations at the commencement of inflammation, before suppuration 
has actually occurred, by way of arresting all disease at once : in 
suppurative ophthalmia, for example, a solution of nitrate of silver, 
of the strength of ten or twenty grains to the ounce of water, has 
been used, and with the desired effect too ; but the plan is by no 
means in general use : similar practice is sometimes tried with good 
effect in the early stages of gonorrhoea in the male ; but the danger 
of bringing on swelled testicle by thus suddenly changing the actions 
in the urethra, usually deters the practitioner from resorting to it. 

Effusions in the serous and synovial surfaces frequently require 
surgical treatment, as hydrocele, ascites, hydrothorax, or in certain 
affections of bursas and articular surfaces. Sometimes these effu- 
sions consist of an excess of the natural secretion ; at other times, 
the fluid seems a mixture of serum and lymph, or pus with serum 
or synovia, and it rarely happens that pure pus is found in any of 
these cavities, although every good pathologist may occasionally 
have seen cases of the kind. In dissections of those who have died 
of acute peritonitis, pure pus is sometimes found as if it had been 
secreted from the serous surface : in the pleura, too, a similar occur- 
rence may occasionally be noticed ; but in general, when there is 
pure pus, its secretion seems to have been preceded by the exuda- 
tion of lymph, forming a new lining surface to the original serous 
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membrane, in most respects analogous to that which forms the 
interior of ordinary abscesses. 

The treatment of many of these affections will be particularly 
considered afterwards. Here, however, I may state that it is usually 
conducted according to the methods above described for inflamma- 
tion and abscess. At first, if the effusion seem the result of acute 
action, the violence of the disease must be allayed by such local and 
constitutional remedies as have already been described, and by such 
specifics as may be known, — as, for example, cathartics and diure- 
tics in ascites, or colchicum in what are usually called rheumatic 
effusions into joints ; then, as the action becomes chronic, such plans 
as may be supposed to excite absorption may next be used, and 
should these fail, the propriety of giving vent to the fluid may 
be taken into consideration. On the latter point there need be 
little hesitation on some occasions, as in the case of hydrocele, 
whilst in others, as in hydrothorax, the circumstances of the case 
should be well weighed, ere the surgeon proceeds to open such a 
large serous surface. 

Long-continued and profuse suppuration is almost certain to end 
in hectic, and if the surgeon cannot arrest the secretion by removing 
its cause, changing the action, closing the abscess or sinus, or 
amputating the diseased part, then he can only trust to those means 
which a knowledge of practical medicine, or common prudence, 
may suggest. 



CHAPTER XIV. 

GRANULATION. CICATRIZATION. 

In certain instances of inflammation, as in wounds where union 
by the first intention does not occur, the term granulation is gene- 
rally understood to denote that organized condition of the lymph, 
which is always effused in such cases, ere the open surface closes. 
When a wound heals by the second intention granulation must 
occur: it is the partial contraction and glazing over, as it were, of 
the granulations which constitutes cicatrization, or healing, and no 
union of an open suppurating sore can occur until these are present, 
and are disposed to close over. Such sores are frequently the result 
of abscess. It will happen sometimes, that when an abscess has 
been opened and completely evacuated, its sides, falling together, 
coalesce by the first intention, but oftener a suppurating sore 
remains, on whose surface granulations form, and, as the sore 
heals, cicatrization occurs, — the two latter terms being in a manner 
synonymous. 

When granulations are healthy, they are disposed to heal spon- 
taneously, and indeed often do so. In some cases the surgeon can 
scarcely flatter himself that he confers the least benefit, but in others 
he has it in his power to aid nature materially. The term " healthy" 
is usually understood as denoting that condition of granulations in 
which there is an evident tendency to cicatrization : if, when they 
are in this condition, any different action occurs, the healing pro- 
cess cannot go on at the time, nor until the healthy action is again 
present; and here it is in the power of the surgeon, in many 
instances, so to caution his patient against irregularities, to dress 
the sore, to support the parts, and to give them a good position, 
that he may exhibit many of the best qualities of his profession. 

I need scarcely refer to what the irregularities may be, and will 
only remind the young surgeon, that the nearer he keeps his patient's 
constitutional health to what may be deemed the natural standard, 
in each special case, the greater is the probability that the local 
affection will be cured. The dressings for such a sore need be few 
in number, and ought to be of the simplest kind. It is not easy to 
convince a non-professional party, that the usual applications in 
these cases have no remarkable specific effects on a sore : hence 
the popular credulity in nostrums, and the rich harvest for " The 
poor man's friend." I fear that professional men often take too 
much credit to themselves, or assume it for their applications, and 
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overlook the remedial powers of nature in such cases, and hence, 
perhaps, the opposite opinions regarding the effects of certain agents, 
and the vast variety of remedies in use. 

It may be a question with the young practitioner, when granula- 
tions are healthy, and how he is to know that they have assumed 
this condition ? When the surface of a sore becomes of a bright 
red colour, when the surrounding swelling and other marked symp- 
toms of inflammation subside, when the open space diminishes in 
size, and the circumference seems of a slight blue colour, he may 
feel satisfied that the granulations are in this state. If the sore is 
now accurately examined with the naked eye, or with a glass, the 
surface will be observed to be covered by numerous small irregu- 
larly rounded points, red with arterial vascularity, which are the 
granulations. If no retrograde action takes place, such surfaces 
have invariably a tendency to heal, and will do so, provided the 
surgeon takes due care of the sore. The continued use of a poul- 
tice, or of warm-water dressing, may be sufficient, or, perhaps, of 
some simple ointment, such as the spermaceti, — these having the 
sole effect of keeping the surface somewhat moist, and thus pre- 
venting the matter which exudes from it becoming hard, and 
a source of irritation. Often, however, without any perceptible 
cause, the healing action does not seem to progress, and perhaps 
the granulations become somewhat pale, larger, and of a gelatinous 
flabby aspect; at this time a change of application may be of 
service, a slight stimulus will induce further cicatrization, and at 
last the desired end will be accomplished. Here, then, the surgeon, 
as it were, assists nature. The usual stimulants on these occasions 
are solutions of acetate of lead, of the sulphate of zinc or copper, or 
of the nitrate of silver, — the latter, or the preparation of copper, 
being occasionally applied in their solid forms ; ointments of the 
nitrate, or of the red oxide of mercury, of the oxide or carbonate 
of zinc ; and a variety of others in the form of red, black, and blue 
lotions or washes, which require no particular notice here. 

A lotion, when used on these occasions, is applied either cold or 
lukewarm, and if oiled silk is put over the moistened lint with 
which the sore is usually covered, it soon acquires the natural tem- 
perature of the part. Instead, however, of keeping the surface con- 
stantly covered in this manner, the granulations may be only bathed 
at each dressing, after the lapse of twelve or twenty hours. 

I may, perhaps, not be correct in designating all the means above 
alluded to as stimulants ; but, at all events, an occasional change 
from one of these to some other, produces, in general, a favourable 
alteration on the sore. Such local applications resemble, in their 
effects, the action of certain purgatives, to which the bowels become 
at last, after continued use, so much accustomed, that the peculiar 
action of the medicine cannot be produced excepting by increased 
doses, when, probably, a smaller quantity of another remedy may 
have a powerful effect. So it always is with lotions or ointments, 
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some of which may actually produce pain when first applied, but 
in the course of a few days may produce no effect at all ; although 
if another application of moderate strength be used, a new action 
seems to take place in the sore. Hence, then, the advantage of 
changing dressings from time to time. 

The dressings may merely be laid on the surface, and retained 
by means of a loose bandage, but sometimes it is highly beneficial 
so to support the neighbouring parts — so to approximate them — 
that there shall be no drag upon the granulations, and that every 
facility shall be given to the process of contraction, which takes 
place in cicatrization. A roller properly applied, or adhesive 
straps, (which usually act as gentle stimulants, partly from pres- 
sure, and partly from the composition of the plaster,) or probably 
both combined, may produce the desired effect. 

Although in most instances it is highly desirable to produce con- 
traction of granulations so that the cicatrix shall be of the smallest 
possible size, there are certain examples where great precaution 
should be used, lest the contraction should be such as to cause 
inconvenience or even deformity. In the cicatrization of severe 
burns, for example, parts of the body may be unnaturally drawn 
towards, or fixed against, each other, as is often seen in the hands 
and fingers, between the arm and chest at the axilla, and between 
the skin of the chin and that over the upper end of the sternum. I 
believe that more may be done to prevent these occurrences by 
proper attention to position at first, than by attempts to improve 
the state of the parts by subsequent operations. It is well to bear 
in mind, too, that contraction does not cease as soon as cicatri- 
zation has occurred : it will often go on to an amazing extent after- 
wards, and this may be for good or evil, according to circumstances. 
To continue the example of burns ; if, when cicatrization on the 
surface seems complete, the patient is allowed to carry the part in 
such an attitude as he finds most convenient or agreeable, vast de- 
formity may be the result, although the surgeon may have bestowed 
great attention during the period of granulation. There must be 
few practitioners of experience not familiar with such examples. 
Lately a patient was under my care in our hospital, with a large 
granulating surface in front of the elbow, resulting from a burn : as 
cicatrization went on, I kept the arm in an extended position, having 
no fear of a stiff joint ; when the process appeared completed, I 
allowed the patient to keep the extremity in any attitude he chose, 
and whilst he was out of bed he bore it in a sling with the elbow 
bent at a right angle : in the course of a few days, the cicatrix 
became prominent, forming a band between the lower end of the 
arm, and upper part of the forearm, evidently preventing extension : 
a little force, however, was sufficient for this ; the straight position 
was again resumed, but it was not until after several similar occur- 
rences that the disposition to contract seemed to cease. But more 
will be said on these matters in another part of the work. 
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With regard to attitude, it may be deemed an established rule, 
that the affected part should always, if possible, be kept on a level 
with or above the rest of the body. If this be not attended to, the 
healing process goes on much more slowly, (if it goes on at all,) 
and hence, then, the advantage of keeping a person in the horizon- 
tal position, who has a sore on the leg. These rules of practice 
will be more fully illustrated in describing the treatment of injuries 
and ulcers of the lower extremities, as well as of other parts of the 
body. I may state, however, that there is a combination of benefit 
in rest, position, or attitude, and support by straps, rollers, or other 
convenient apparatus, which is not always taken into due account. 
For instance, if a person with a healthy sore on the leg, who has 
been kept to his bed, is allowed to get up and walk about, the sore 
is almost certain to retrograde, unless some support be given to the 
tender vessels in the equally tender granulations : they will burst 
and bleed on the surface, or cause infiltration in the organized 
lymph, and days or weeks may elapse ere the part resumes its first 
condition. 



CHAPTER XV. 

ULCERATION. 

The process of ulceration, which is usually deemed a product 
or consequence of inflammation, is always a source of much vexa- 
tion to the surgeon, often of great annoyance to the patient, and not 
unfrequently of the utmost danger. It is one over which the practi- 
tioner has but little control ; it usually causes much pain and alarm, 
and occasionally opens important organs, as the stomach, intes- 
tines, or large blood-vessels, so as to cause speedy death. The 
terms ulcer and ulceration seem too often to be confounded with 
each other, although in the proper application and acceptation of 
these words, there is really a great difference. Ulcer is a generic 
term applied in all sorts of sores, more particularly those which are 
on surfaces, but in many such, ulceration has never at any time 
been present. A person who has sores on his legs within a few 
days of healing over, is said to have ulcers, and the term is per- 
fectly understood in some respects, although the difference between 
these conditions at their commencement, and towards their end, is 
not always sufficiently appreciated. In their early stages nature 
seems determined to increase their size, whatever opposition man 
may offer ; parts visible to the eye at first, in a few days disappear 
by that process termed by Hunter ulcerative absorption : the sores 
go on increasing in size so long as this process continues, but to- 
wards their latter stages nature seems just as determined to heal 
them up again. At first, ulceration is present ; latterly, the process 
of healthy granulation : there is a sore, or ulcer, it will be observed, 
but instead of any excavation, such as is seen in ulceration, there 
is actually an effusion of lymph on the surface, — a kind of addition 
caused by nature, instead of a loss. 

The term ulcer is usually applied to a healthy granulating sur- 
face, such as that which is present in a wound healing by the second 
intention, a stump, for example, treated in the Continental fashion, 
without bringing the surfaces into apposition at first ; yet here, it 
may be remarked, the process of ulceration will, in all likelihood, 
never be present at any period, from the infliction of the wound 
until cicatrization is complete. 

In most instances of ulceration there seems to be a deposit of 
lymph between the affected surface and the parts immediately 
underneath, and hence, then, when vessels of moderate size are 
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destroyed by this process, there is a security against hemorrhage. 
Sometimes, however, this effusion does not occur, and then the 
ulceration is most dangerous ; and sometimes the ulcerative absorp- 
tion removes the lymph that may have been effused : of both of 
which examples the secondary hemorrhages which occur after am- 
putations and operations for aneurism give too frequent proof. 

Ulceration may go on in any texture and in any part of the 
body. On the skin it is seen in a variety of forms ; on the mucous 
membrane, also ; and it occurs in articular surfaces, cartilages, 
bones, and blood-vessels. Sometimes it is accompanied with a 
secretion of pus ; at other times, absorption alone takes place. 

The treatment of this disease will be best exemplified by refer- 
ence to the diseases of the different textures afterwards described, 
but it may be stated generally to consist in such measures as are 
supposed to arrest its progress and bring on a healing action. The 
general treatment for inflammation, constitutional as well as local, 
seems most applicable, whether the ulcerative process is going on 
externally or internally. When all the symptoms of inflammation 
are well marked, as most frequently they are, abstraction of blood, 
locally in particular, fomentations, counter-irritation, and other 
remedies already referred to, may be of service ; and where the 
disease seems to be of a specific natm*e, as in poisoned wounds or 
sores, from syphilis or other causes, the destruction of the affected 
surface with caustic, and the internal exhibition of mercury, or 
other medicines, may bring about a more healthy condition. 



CHAPTER XVI. 



GANGRENE. MORTIFICATION. 



The conditions of gangrene and mortification, whether these be 
the result of inflammation or otherwise, usually demand much care 
and attention on the part of the surgeon. Generally when mortifi- 
cation or sphacelus, for the terms seem synonymous, has actually 
occurred, the principal objects of treatment are to protect the re- 
maining parts from further destruction, and to relieve the system 
of that portion which has become dead, as in this condition it can 
only be a source of irritation and continued disease. The part 
which has lost its vitality may be a portion of skin, mucous mem- 
brane, tendon, vessel, bone, or other individual texture, singly and 
only to a small extent, or several may be involved, or all the tex- 
tures in a member may be in this condition at one and the same 
time. The term " slough" is in general use to denote the death of 
a portion of the soft parts ; that of " exfoliation" or " sequestrum" 
is commonly applied to a dead portion of bone. In gangrene, where 
the parts still possess a certain degree of vitality, the general object 
of treatment is, if possible, to restore the healthy actions, and thus 
avert the occurrence of mortification, which is a result very likely 
to follow this state. 

In many instances of inflammation, the disease runs a regular 
course — from a mild form to one more severe, which then assumes 
the condition of gangrene, and ultimately that of mortification. In 
other instances it is difficult to discover any marks of severe inflam- 
mation, previous to either one or other of these events ; and, indeed, 
in some kinds of mortification it is impossible to say that this affec- 
tion has been present at any period, as in that which occurs in old 
age, or in certain examples of disease of the heart ; even in some 
other cases, of deep interest to the surgeon, — the ligature of a main 
artery perhaps, it may be doubted, (perhaps even not so by some,) 
whether inflammation has ever been present in the affected part. 

In the treatment of gangrene, then, it must be of great conse- 
quence to ascertain the cause. Sometimes this may be done, at 
other times it cannot, although in general there will be some marked 
cause, — a severe compound fracture, for example, or a violent 
attack of erysipelas, and such a one also as from the first may be 
set down as likely to bring on this condition. For the sake of 
illustration, I shall take an example of a fracture of the lower ends 
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of the bones of the leg, perhaps compound, with great contusion 
and laceration ; in such a case the certain result is inflammation, 
and that too of a high degree, in consequence of the severity of the 
injury : here all the symptoms of this disease will be well marked ; 
pain, heat, redness, and swelling, will all be conspicuous. If gan- 
grene threatens, the swelling will probably attract most attention ; 
perhaps the pain and feeling of heat may then be less, and, in all 
likelihood, instead of the swelling being a brigHt red, the surface 
will assume a bluish colour ; it will perhaps, too, feel to the surgeon 
colder than it may have been, and the cuticle may be elevated at 
various points by effusions of serum, technically named bulla?, 
phlyctense, or vesicles. At such a time, if the part is touched by 
the" fingers, it will feel tense and crepitating, for now there will be 
air in the soft textures. In such a case the constitutional symptoms 
are probably of less moment than the local, as indicating the extent 
of the mischief. At first there will be the usual constitutional symp- 
toms of severe local inflammation ; latterly the pulse will sink, and 
become irregular ; the skin will be pale, cold, and clammy ; the 
countenance will assume an anxious haggard appearance ; there 
may be vomiting, hickup, and delirium. Under such circumstances 
there need scarcely be a doubt that gangrene is present, and it is 
usually to such a case that the terms acute, humid, and traumatic 
gangrene are applied. Sometimes, however, when no such injury 
or evident cause of derangement is present, the leg and constitution 
will assume similar conditions ; after ligature of the femoral or 
iliac artery, for instance ; yet, as I have already hinted, in such a 
case it may be doubted if inflammation has ever been present. The 
condition may be equally acute, the limb equally humid ; and though 
it may in justice be attributed to the wound and obstruction of the 
artery (the latter without doubt), yet it cannot with propriety be 
termed traumatic. It is not my object here, however, to argue 
such points, but by way of practical contrast I shall now sketch 
another form of disease. A person may have disease of the heart, 
dropsy, and anasarca, or possibly none of these affections may be 
observable ; the points of the fingers or toes may assume a blue 
colour, will be painful, cold, and perhaps slightly swollen, yet the 
practitioner cannot entertain the idea that inflammation is present ; 
by and by the points of one or more of these members will become 
of a darker colour, at first of a leaden aspect, then of a darker 
gray or ash colour, and ultimately of a brownish black ; all heat 
will cease, excepting that derived from contiguous sources, and to 
all appearance, as in reality, the part will have become dead, and 
at the same time shrivelled up. Such a case has lately occurred 
in King's College Hospital, under the care of my colleague, Dr. 
Todd, apparently resulting from disease of the heart. I shall take 
another example, one perhaps of more interest to the surgeon : a 
person receives a deep wound above the wrist, on the ulnar side of 
the fore part of the limb ; the artery is divided, and afterwards 
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secured by the surgeon when he dresses the wound ; in the course 
of a few days the little finger is discovered to be cold, leaden- 
coloured, and destitute of sensation, and in a few days more vitality 
ceases. Such examples as these are, in contradistinction to the 
case of injury of the leg, first taken for illustration, termed dry gan- 
grene, or, properly speaking, dry mortification ; but it is often diffi- 
cult to draw a clear distinction between the two kinds. Dry gan- 
grene, — senile gangrene, as it has been called, — is generally seen 
in advanced years, the result in all probability of deficient circula- 
tion ; but it may be seen at any period of life, as is also the case 
with the humid form of the disease ; and it will be observed that 
any kind of gangrene, or rather mortification, if allowed to remain 
sufficiently long on the body, is sure to become dry. 

From what I have stated, it may be observed that the cause of 
the disease is often, in a great measure, beyond the influence of the 
practitioner ; but in many instances, and where the inexperienced 
might least suppose it, he has great facilities in obviating the worst 
results. Thus, if in the treatment of fracture of the lower extremity 
the heel is allowed to rest on a hard mattress, the pressure on the 
skin, by the weight of the limb and foot, may produce mortification, 
— a slough as large as half-a-crown may form. If the surgeon is 
on his guard, and, at the first alarm, so adjusts the pads and splints 
as to take off pressure from the part, no such event will occur. 
Again, if in severe inflammation of the scrotum, accompanied with 
copious effusion of serum, as is almost certain, the part be not well 
suspended, and kept rather above the level of the pelvis, a slough in 
the skin is not unlikely to occur, and the same thing may happen in 
extensive oedema of the lower extremities. Here, too, the surgeon 
may, by attention to position, do much to avert the occurrence of 
this disease. 

Severe cold is well known as a cause of gangrene and mortifica- 
tion, more especially if warmth be applied too suddenly. The ex- 
perience of Larrey in Russia, on the latter point, gave ample addi- 
tional proof of this well-known fact ; and hence, then, the propriety 
of restoring warmth to the parts gradually, by friction and other- 
wise. Intense heat is a frequent source of these conditions. Some- 
times a bandage may be too tight around a limb, when it will pro- 
duce swelling in the part below, and, if not attended to, even partial 
death ; the tightness of the orifice of the prepuce in paraphymosis 
may produce this, although I believe it does so more rarely than 
some apprehend ; and the stricture in or about the neck of a hernial 
sac is a fertile source of these affections. If a tourniquet is kept 
lonf upon a limb, as is sometimes done in hemorrhages, oedematous 
swelling is sure to come on, and mortification would be a certain 
result were the constriction kept on. 

The above are all palpable examples, where a little surgical skill 
may be of service, but other instances are less controllable. In the 
example of gangrene, resulting from severe inflammatory action, as 



94 GANGRENE. MORTIFICATION. 

in the kind termed traumatic, there is less probability of arresting 
the progress of the case towards mortification. All such measures 
as are likely to subdue inflammation must be actively resorted to : 
here some will pin their faith upon cold applications, whilst others 
will be equally sanguine in the efficacy of warmth. For my own part, 
I would place most reliance on such measures as I have already 
recommended for the treatment of the acute forms of inflammation, 
more particularly if the affection was very prominent on the skin. 
Above all I would resort to incisions, chiefly on account of the relief 
to tension which they would produce, by giving exit to blood, serum, 
air, and matter ; for in some cases both the latter may be present. 
This last mode of treatment will not arrest the disease in all instan- 
ces, but it may produce wonderful effects in some. If proper cases 
for its adoption be selected, such as where there is great swelling 
and tension, (as in severe forms of erysipelas in which gangrenous 
inflammation occurs,) I cannot imagine that incisions will at any 
time do harm. The practice may appear harsh, and so indeed it is; 
but it should be remembered that it is applied to save the vitality of 
a portion of the body, the death of which, whether large or small, 
may probably involve the life of the patient. An excellent example 
of the advantages of this kind of practice is afforded in the instance 
where the urethra gives way behind a stricture ; here the urine gets 
rapidly into the cellular texture of the scrotum : high inflammation 
succeeds, and, if the surgeon does not interfere properly, gangrene 
and mortification are the inevitable results. But if a free exit to 
the urine be allowed, through one or more incisions into the swollen 
and already perhaps dangerously inflamed parts, the irritating cause 
is, as it were, removed, and the formidable event is averted, or at 
any rate more limited in extent ; and here, too, it must be observed, 
that the cause of the disease could be got rid of in no other way. 

When the vital powers are deficient from external causes, as in 
the case of frost-bite, these may be gradually restored by judicious 
means ; and in instances arising from the obstruction of a main 
artery, as after ligature, in which case there may be sudden alter- 
nations of temperature, attention to the latter circumstances may be 
of service. 

When mortification arises spontaneously, or from some apparent 
internal cause, over which the surgeon has no control, he cannot 
expect to avert the disease, but he may, nevertheless, be of service 
to the sufferer ; for here, as in other instances, after sphacelus has 
actually taken place, he may apply his skill with excellent effect ; 
indeed, it may be truly said, that, in many cases, the efficient treat- 
ment only begins after this period. 

In the eai'ly stages, any constitutional treatment, further than what 
may be required for the particular form of fever present, will have 
but little influence over the local disease. Instead of the high symp- 
tomatic fever, which is usually present in the ordinary kinds of 
severe local inflammation, there may be a depressed state of the 
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system, for which stimulants may be highly useful, — as camphor, 
ammonia, wine, or spirits ; and these, if the patients stomach will 
bear them, will seldom prove amiss, after sphacelation has actually 
taken place. The free use of opium, by itself or combined with 
calomel, will often be of much service in alleviating the extreme 
suffering from local pain, which latter is often most distressing to 
witness, particularly in those instances occurring in advanced years, 
from disease of the heart or blood-vessels. At one time the Peruvian 
bark was deemed a specific for most forms of this affection ; but so 
far as I know, no faith either in it or quinine, further than as an 
excellent form of tonic in the latter stages of treatment when the 
patient is convalescent. 

When a part of the body has in reality become dead, the first 
object of local treatment is to promote its separation from the living, 
a process which is usually performed by nature, by that kind of 
action which Hunter named Disjunctive Absorption. The more 
rapidly the separation is affected the better; for, in general, the 
stench is most offensive ; thus forming an additional inducement to 
get rid of the putrid mass. Excepting in particular cases, the sur- 
geon should never attempt to hasten this process by mechanical 
means. The inexperienced will often wonder why the knife or 
other cutting instrument is not used on these occasions ; but unless 
it be to divide the skin over a slough of cellular texture, or the soft 
and hard parts around a dead portion of bone, so as to allow of 
either being lifted away by the surgeon, or thrown from the surface 
by nature, such a plan should seldom be resorted to. At first there 
may be some difficulty in appreciating the extent of the disease ; 
and, latterly, when its limits have in a manner been defined by the 
chink, fissure, or line of separation, (" demarcation" is the technical 
word,) which forms between the dead and living tissues, there seems 
no good reason for interfering with the natural process, as the after- 
part of the cure is not expedited thereby. Sometimes, when a slough 
has become very loosely connected to the adjacent textures, a por- 
tion of it may be cut away with scissors, but on no account should 
the living parts be touched on such occasions. If these be cut, the 
wound will give pain, and must go through various stages of inflam- 
mation, ere it arrives at the condition of the surrounding surface, 
where separation at various points may have previously occurred. 
Often, I believe, it is best to trust the process almost entirely to nature, 
and merely to apply some simple ointment, poultice, or soothing 
fomentation ; but sometimes there is an advantage in local stimu- 
lants, as the disjunctive absorption seems to be accelerated by them. 
Among the soothing remedies, warm water, warm decoction of 
poppies, of hemlock, solutions of acetate of lead with or without 
opium, bread poultices made with one or other of these fluids, the 
linseed poultice, the hemlock poultice, and such like, arc usually 
resorted to ; and as stimulants, a vast number of means have been 
used, varying in quality from the moderate excitement of a mixture 
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of a resinous tincture with water, to the destructive agency of the 
potential or actual cautery. 

In general, I imagine that gentle stimulants only should he used. 
It ought to be remembered that their influence is intended for the 
living parts only : if too much excitement is produced by strong 
stimuli, possibly gangrene may be encouraged, and, at all events, 
more pain is occasioned by their use than the circumstances war- 
rant. No harm can result from the application of caustics or the 
heated iron, provided the living parts are not touched by them ; the 
stimulus of their qualities conveyed to these parts, through the me- 
dium of the slough, may induce favourable excitement in the living 
textures ; but when they touch the latter they will kill, and thus 
produce only further mischief. It is good practice on many occa- 
sions to rub the surface of a sloughing, ill-conditioned, languid ulcer, 
freely with caustic, or even with the heated iron ; but here, be it 
remarked, there is a slough already present, or it is intended to 
convert the surface into one by this direct and killing measure, for 
in the latter case the application seems to have the effect of causing 
nature to bring the disease to a crisis, as it were, and no longer 
to leave all the parts in a half-dead state, the surface thus being 
killed outright, and the adjacent vessels excited to a more healthy 
action. It is customary in the instance of carbuncle to cut freely 
into the gangrenous and mortified textures, but the object of doing 
so is apparently not understood by some. The incision in such 
cases should never penetrate beyond the actual gangrene and 
sphacelus : it should, however, be close upon those parts where the 
separation is expected to take place; for, under these circum- 
stances, the stimulating applications influence the living tissues 
much more readily, than when conveyed through the whole thick- 
ness of a slough. 

Stimulants in these cases are most commonly applied through 
the medium of poultices and lotions. A bread and water poultice, 
with a little tincture of myrrh, oil of turpentine, port wine, or such 
irritating fluids, poured over its surface, may suffice, or the com- 
mon fermenting poultice may be used with benefit. Sometimes 
resinous ointment, by itself, or mixed with turpentine, is spread over 
the surface of such poultices. At the periods of dressing great 
care is taken to wash away all foul discharges, and no fluid an- 
swers better for such purpose, I think, than a mixture of tincture of 
myrrh and water, of the strength of half a drachm, or a drachm to 
the ounce, or according to the stimulus supposed to be necessary. 
Of late years it has been much the custom to use solutions of chlo- 
rine for such purposes ; chiefly, however, to correct the offensive 
smell of the slough. 

By such means, and by time, a slough will at last become en- 
tirely detached, and may then be lifted away, or if it be left by a 
few shreds only, these may be cut across with the scissors, and when 
the large mass has been removed, the small remaining portions of 
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these shreds may be left to separate afterwards. The surface, at 
the period of the removal of a slough, is usually covered by healthy 
granulations inclined to heal over, and no particular treatment is 
required further than that already referred to in the chapter devoted 
to granulation and cicatrization. 

Perhaps the most troublesome cases of partial mortification, 
which the surgeon has to deal with, are those which occur over the 
sacrum, in persons who are long confined to bed from fevers, 
chronic diseases, or fractures. As pressure seems in all such cases 
to be the immediate cause of the affection, the exposed parts, such 
as the skin on the back of the pelvis, over the prominences of the 
scapulae, the great trochanters, and the heels, should be defended 
by soap plasters, and when, unfortunately, sloughing occurs, (or 
ulceration, for the treatment of either case should be nearly alike,) 
poultices will, besides their other good qualities, act as soft cushions 
for the injured parts, and if a water bed (Dr. Arnott's) car) be pro- 
cured, it will be found of the utmost utility. 
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CHAPTER XVII. 

QUESTION OP AMPUTATION IN GANGRENE AND MORTIFICATION. 

The above remarks are applicable chiefly to instances of partial 
affection of some region : but it will happen sometimes that the gan- 
grene seems so extensive, in either the upper or lower extremity, 
or that mortification has committed such ravages, as to preclude the 
hope of saving the limb, or even the life of the individual, if such a 
source of irritation is allowed to remain. The surgeon will seldom 
do his duty properly here, if he leave the case so much to nature, as 
in the instance of a partial slough ; for, although there is ample expe- 
rience to prove that a portion of a hand or foot, fore-arm or leg, may 
drop off, or that either member may be separated at its articulation 
with the trunk, by the disjunctive absorption, it is equally certain 
that the work is done in a tedious, painful, and unsatisfactory man- 
ner. Months may elapse ere a part is entirely separated ; and 
when this has at last occurred, months more may pass over ere the 
sore cicatrizes. There cannot be a doubt, that the surgeon is justi- 
fied, in many of these cases, in performing amputation, and the only 
difficulty in some of them is to determine on the proper period for 
such a proceeding. 

In the instance of spreading gangrene, as has already been stated, 
it is difficult, if not impossible, to say where the disease is to end, — 
where there is to be a separation between the dead and living parts, 
— and hence it has been the prevalent custom to wait until a line 
of demarcation has formed, though, from the examples of Larrey, 
Lawrence, and some other modern surgeons, the practice of ope- 
rating at an early period has been strongly advocated. Although 
educated in these latter doctrines, and strongly prepossessed in their 
favour, I feel bound to say, that, after having acted upon them 
repeatedly, and seen others do the same, the success has been very 
different from what I anticipated. I have in my recollection six 
cases in which I amputated during spreading gangrene, four times 
in the thigh, (one of them being for a simple fracture of the leg, 
another for compound ; both close upon the ankle ; the third follow- 
ing spontaneous obstruction of a popliteal aneurism, and the fourth 
after ligature of the femoral artery for a similar disease) ; one in 
the leg for severe lacerated wound of the foot, and the sixth at the 
shoulder-joint for extensive injury of the arm. None of these suc- 
ceeded; and though I might possibly in future resort to similar 
practice, I must say, that I should feel greatly inclined to wait for 
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a line of demarcation; and, that even here, I should not be very 
sanguine as to the result. Numerous cases might be brought for- 
ward, however, to prove the success of such practice, yet I believe 
that, in many instances, the surgeon will best show his judgment, 
by amputating, in severe injuries, before sufficient time has elapsed 
for gangrene to come on, or by waiting, in the event of such an 
occurrence, until it is seen how far, and to what degree, the affec- 
tion is likely to proceed, and in addition, to what extent the consti- 
tution sympathises with the local disease. The latter circumstance 
is, indeed, often remarkable ; but whether it is from the wound or 
the gangrene, it is difficult to say. I once saw an amputation in 
the leg performed by a surgeon of great experience, for a severe 
compound fracture: the calf of the leg, when the incisions were 
made, was in a slightly suspicious condition, but not sufficient to 
deter from selecting this part for the operation : unequivocal gan- 
grene, however, attacked the stump, and within eight-and-forty 
hours amputation was performed in the thigh: again the disease 
appeared in the stump, and at the same time in the skin over one 
of the scapulas, where there was no suspicion even, that the slightest 
injury had been inflicted. Although I am satisfied that the operator 
did what the best rules of surgery dictated in this case, it is never- 
theless exceedingly probable, that if delay had been given, in hopes 
of a line of demarcation forming, the condition of the shoulder 
would have been sufficient to have deterred from an operation 
at all. 

[Despite the employment of the most cautious judgment in 
determining upon the cases of severe injuries to the extremities in 
which attempts are proper to save a limb, or of all the care which 
even those most thoroughly versed in the treatment of these acci- 
dents can give to their after management, instances often occur, 
particularly in hospital practice, where gangrene follows. When 
amputation is determined upon in these cases before a well defined 
line of separation occurs, it should be performed as soon as the first 
symptoms of gangrene become evident, as the constitutional symp- 
toms to which it gives rise, hourly augment in severity, and become 
more exhausting to the patient. The incisions, too, should be made 
in a sound part, where the skin is free from all discoloration, and 
when it can be done, a joint had better be interposed between the 
injured part and the point of incision. The operation, however, 
should never be practised without reference to the general symp- 
toms of the patient, and in a state of extreme prostration attended 
with infiltration of the soft parts above the seat of injury, tension of 
the abdomen, diarrhoea, delirium, or what experience has taught 
me to regard as a highly unfavourable symptom, a deeply jaundiced 
tint, it should not be attempted. Mr. Porter of Dublin, who is 
favourable to the practice, and has given to the profession some 
highly interesting observations on the subject, states, that he is not 
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aware of an instance proving fortunate where the system had pre- 
viously been materially engaged. — N.] 

It will often happen, both in spreading gangrene and in mortifi- 
cation, that the surgeon does not feel warranted in resorting to am- 
putation ; yet, such is the tenacity of life in some individuals in the 
latter affection, that a large portion of an extremity may be con- 
verted, after the lapse of weeks or months, into a shrivelled, dry, 
and black mass, attached to the body only by means of bone, which 
undergoes disjunctive absorption more slowly than the soft textures. 
In such a case it will be but charity to assist nature with a saw, by 
applying it close to the living part, where, if no dead bone be left, 
granulations will spring up, and a tolerable, nay often an excellent, 
stump will be the result. It may sometimes be a question in such 
cases, whether it will be best to cut in the line of demarcation, or 
perform a regular amputation a little higher up : the latter should 
certainly be preferred in some instances, although, as a general 
rule, particularly in those advanced in life and of debilitated con- 
stitution, I believe it will be best to follow the indications of nature, 
and confine the manipulations to the parts where separation is 
already in progress. 



CHAPTER XVIII. 

HOSPITAL GANGRENE. PHAGEDENIC GANGRENE. 

Such a disease as that once familiarly known under the name of 
Hospital Gangrene is now rarely seen, although, from time to time, 
both in hospitals and in private, cases are met with, which resemble 
in many respects those of former years, when the disease committed 
such ravages among our soldiers and sailors, and when, in civil 
hospitals also, so great was its prevalence and liability to attack all 
open surfaces, that it became altogether impossible to calculate 
with any degree of certainty on the results of surgical practice. It 
rarely happens now-a-days that a slight abrasion of the skin, or the 
wound of an amputation, is attacked with sudden and severe in- 
flammation which speedily assumes a gangrenous character, and 
then rapidly ceases in mortification ; yet such cases do occasionally 
occur, although not with the frequency of former times, when, as 
was said of the Hotel Dieu, a student might learn how to perform 
amputation by seeing it done on the living body, but could never 
learn how to treat the stump from the same field of observation, as 
the patients operated on invariably died of this destructive malady. 

The term Phagedenic Gangrene is frequently used for this dis- 
ease, too. Often there seems to be a mixture of erysipelas, gan- 
grene, mortification, and ulceration, in the same case, as exemplified 
thus : on a slight sore on the glans penis, for instance, the propor- 
tionably slight inflammation which is present, suddenly becomes 
more active ; the surrounding redness assumes a darker hue ; then 
it becomes blue and gangrenous, and the parts thus affected are 
converted into a slough, underneath which the process of ulceration 
goes on so rapidly, that as the slough becomes loose, the space be- 
hind is evidently larger than under ordinary circumstances : more- 
over, on the comparatively more healthy surface left after the 
detachment of the slough, similar actions may again speedily ensue, 
and thus, in the course of a very few days, according to the extent 
of the attack, one half of the glans or one half of the penis, or more, 
may be destroyed. Sometimes the patient's constitution seems but 
little affected ; generally the pulse is rapid and full at first, but feeble 
as the case makes progress ; the mouth dry, tongue foul, and indeed 
there are most of the symptoms of that kind of fever which usually 
attends severe local inflammation, particularly great prostration of 
strength. In hospital practice I have seen many such cases ; but 
the patients have generally been admitted with the malady upon 
them : neither the air of the hospital, nor any other supposed con- 
tagious influence about such establishments, having been the cause 
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of the disease. Occasionally, however, I have known instances 
where sores and wounds have assumed similar aspects spontane- 
ously in the hospital. During one season in Edinburgh, some years 
ago, without any apparent cause, many sores in the hospital became 
affected with actions which, in some respects, resembled those of 
Hospital Gangrene. Healthy-looking ulcers suddenly lost their red 
colour, and became of an ashy hue, — the granulations having seem- 
ingly lost all vitality : then several patches sloughed, whilst ulcera- 
tion extended and widened the breach of surface. 

There are few remedies, either external or internal, which have 
not been made use of in these phagedenic sores, but their effects 
have been very equivocal. As local applications, caustics seem to 
have been productive of most benefit ; the arsenical solution, ace- 
tic, muriatic, and nitric acids, have all been used, mixed with water 
in the form of lotions, or applied undiluted to the surface ; nitrate 
of silver, caustic potash, corrosive sublimate, even the actual cau- 
tery, have been had recourse to : again and again have they, indi- 
vidually, been applied to the same sore, until at last the granulations 
have assumed a healthy aspect : during the same period many of 
these remedies, in appropriate doses, have been used internally; 
cinchona and other tonics have been given, mercury has been tried 
also, though it has been deemed a dangerous medicine in such 
cases, as being likely to encourage the sloughing ; change of food, 
change of air, and generally all such means as common prudence, 
combined with professional knowledge, might dictate, have been 
recommended and adopted ;— sometimes with the apparent effect 
of arresting the disease ; often, however, with no good result,— the 
sloughing and ulceration still extending, until the constitution has 
sunk under the continued irritation, or probably sudden death has 
ensued, from the opening of a large artery. In many instances, 
when the disease has ceased, I have often thought that time, and 
the natural changes in the system, have produced as much good as 
any immediate means that may have been used ; nevertheless, I 
should not consider any one justified in leaving such cases alone to 
nature: a judicious practitioner may often see opportunities of 
being of service, were it in no other way than cleanliness regard- 
ing the dressings, or in the exhibition of stimulants to support the 
sinking powers of life. I believe that there are few instances in 
which both constitutional and local means of treatment will not be 
had recourse to, and the latter must at all times be more or less in 
requisition. It is long since Mr. Blackadder proved the disease to 
be of a local nature at first ; and, as in more modern times, the 
opinion seems to gain ground, that this and many other external 
affections are of a like character, the propriety of destroying the 
affected surface at an early period should be carefully kept in view. 
When the disease has seemingly changed its destructive character, 
and when healthy granulations cover the surface, the same kind of 
treatment as that required for healthy sores arising from other 
causes, (such as have already been described,) should be resorted to. 



CHAPTER XIX. 

ERYSIPELAS. 

There are few inflammations in which the surgeon is more 
interested than in those exhibited in the different forms of erysipelas. 
Whether the disease occurs spontaneously, or follows operations, or 
accidental injuries, there may be the like need for his services. 

The treatment of this disease, — whether it occurs in the form of 
erythema, with merely a blush of red on the surface, — in that of a 
more active inflammation of the skin, as in common erysipelas, — or 
in that termed phlegmonous, where suppuration in the subcutaneous 
cellular texture and sloughing always occur, may be conducted with 
advantage, according to the mode of practice which I have incul- 
cated as applicable to the ordinary kinds of inflammation. At first 
the usual means to evacuate the bowels, and cause moisture of the 
skin, should be exhibited : often, more especially when the disease 
is spontaneous, and where the patient seems bilious, an emetic will 
be of service : sometimes opiates may be of advantage, and it rarely 
happens that blue pill and opium will not be beneficial. In some 
instances stimulants may be deemed requisite at an early period of 
the disease* although they are generally of greater service in the 
shape of tonics and generous diet, towards the latter stages of 
treatment. 

Constitutional treatment, in some shape or other, is invariably of 
service, but local measures are probably most essential. I have 
myself little faith in those which are said by some to check the pro- 
gress of the disease in a sudden, specific, and mysterious manner, — 
such as the free use of nitrate of silver, applied either on the inflamed 
surface, by way of dispelling the affection at once, or in the vicinity 
to check its progress, and prevent it extending further on the sur- 
face than a line marked out by the caustic ; neither do I place reli- 
ance on blisters over the affected parts, nor on pressure by bandages 
or otherwise. It cannot be denied that erythema and simple erysi- 
pelas have disappeared under the use of such means, but it does not 
follow that the cure is to be attributed to them ; doubtless in many 
instances the circumstance has been overlooked, that these condi- 
tions, so soon as they are developed, have a natural tendency to 
disappear, and it is probably in such cases that the marvellous 
effects of these measures have been evinced. Treat two cases, or 
any equal numbers of a similar affection, one with nitrate of silver, 
another with such remedies as I have recommended for inflamma- 
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tion, and in all probability the results will be nearly alike under 
either method of treatment ; in the one, however, there will be no 
affectation of suddenly arresting the progress of the disease, which 
must of necessity run a certain course, whilst with the other there 
is an assumption of power on the part of the surgeon, which, in 
reality, he does not possess. I have similar objections to the use of 
flour or chalk, or smearing the part with mercurial ointment ; the 
two former are said to have a cooling effect, and moreover they 
absorb the moisture, which is exuded in the form of cuticular bulla? 
or vesicles, in many cases of erysipelas ; and the latter, with most 
equivocal merits, has the disadvantage of being a most filthy mode 
of treatment. I imagine that the heating influence of flour may 
probably be greater than the cooling, and I can see little benefit in 
the absorbing effect of this material, of chalk, or of any other similar 
remedy. When fluid is actually present, and when such means are 
used, a dirty cake is generally formed on the surface, which, if not 
soon removed, often proves a source of irritation; the secretion 
forming a vesicle becomes semi-purulent, and thus the supposed 
remedy becomes an evil. In slight excoriations of surface, slight 
inflammations from certain apparent sources of irritation, such as 
may be noticed in very fat children, or even grown-up parties, or 
from urine coming constantly in contact with the skin during any 
period of life, I have no particular objections to such remedies, 
although I believe that in all such cases attention to cleanliness, 
and a proper change of dressings, may be equally conducive to 
good; but in erysipelas they are often, I imagine, worse than 
useless. 

In erythema, which term implies the mildest form of this disease, 
I believe all that need, in general, be done locally is to apply warm 
fomentations, which, with the ordinary treatment for other simple 
kinds of inflammation, will keep the surface comfortable, until, in 
the course of a few days, the affection subsides. It may happen, 
however, that the disease may assume a more severe character, or 
may actually be so from the commencement, but even then I would 
recommend the above local treatment, and, in addition, such a num- 
ber of leeches to be applied, as the extent of the disease might seem 
to demand, or the age of the patient, and his condition generally, 
might appear to warrant. In instances requiring leeches, I should 
consider the disease as simple erysipelas, — that is, a more severe 
form of inflammation in the skin ; and in some such examples, if 
the swelling were considerable, as it occasionally is on the head 
and neck, I should deem punctures with a lancet of advantage in 
permitting the escape of both blood and serum. 

In the most severe forms of the disease, when from the pain and 
other symptoms of acute inflammation there was every reason to 
apprehend the formation of matter, I should first, perhaps, endeavour 
to mitigate the violence of the action, by the use of a greater num- 
ber of leeches ; and in the event of not succeeding in this way, 
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I should not hesitate to make one or more incisions, according to 
the extent of the disease, through the skin, so as to give free vent to 
blood and serum, and also to matter, should it happen to have 
already formed. Possibly, however, the suppurative action may 
not have occurred, but notwithstanding, the wounds will be pro- 
ductive of great benefit ; a*id should the secretion of pus ensue, the 
fluid will have ready egress through one or other of the openings. 

I believe that the advantages of the practice of making incisions, 
so strongly advocated by Mr. Hutchison, and by Mr. Lawrence, 
have been much overrated, and that at all events the method has 
been shamefully abused, having been resorted to in many instances 
when it was not required ; but, on the other hand, I am equally 
confident that if, in many examples, this mode of treatment had 
been adopted, the disease would have made less fearful ravages 
than have been too often observed to follow its course. Without at 
all wishing to detract from the modern assumption, that surgery 
implies much more than the " work of the hand" alone, I cannot 
but say, that I have seen many instances, where it would have been 
of the greatest consequence, if the practitioner had made more use 
of his fingers over the seat of the disease, than at the patient's 
wrist. I have known all the attention devoted to a supposed scien- 
tific examination of the pulse and tongue, with probably some care- 
ful inquiries about shivering, when if the fingers had once been 
applied over the seat of the disease, such unequivocal proof of the 
formation of matter would have been observed by any medical 
man, however inexperienced, as might at once have dictated the 
proper line of treatment. 

It is characteristic of the suppurative inflammation which occurs 
in the early stages of severe erysipelas, that the matter is not sur- 
rounded by an effusion of lymph, such as happens in the cellular 
tissue ir* common abscess, but, on the contrary, the fluid seems to 
permeate in all directions, without restraint, further than is offered 
by the natural firmness of individual textures, and so it will become 
extensively diffused under the skin, or under an aponeurosis, before 
it will burst through either of these textures. It is in such instances 
that incisions are productive of so much good. In general, division 
of the skin is sufficient ; but where the matter lies under a fascia, 
the knife must be carried to the requisite depth. One, two, or more 
incisions from two to three inches in length, in such situations as to 
give most ready egress to the matter, both at the time and after- 
wards, should be made, and such wounds I should in general prefer 
to the long incisions of Mr. Lawrence, or the lancet punctures of 
Sir W. Dobson. 

After evacuation of the matter, the treatment should be such as 
has already been described for abscess, granulation, and cicatriza- 
tion ; poultices, lotions, ointments, and bandages will all, in succes- 
sion, be of service ; and possibly, too, there may be sloughing both 
of skin and cellular substance, when the practice in regard to mor- 
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tification must be kept in remembrance. In the severe forms of 
diffuse suppuration, the system will require powerful support from 
generous food and stimulating liquids. It will often happen that 
the stomach will nauseate such food as is usually deemed nourish- 
ing, and then the chief reliance must be on soups, spirits, wines, and 
malt liquors. 

Sometimes the original disease causes such havoc in all the tex- 
tures of a limb, as to render amputation the only feasible course, 
and this is particularly apt to occur, when the disease comes on in 
compound fracture ; for here, besides extensive suppuration in all 
the textures around, the ends of the fragments are often so denuded 
of periosteum, that they are certain to die. 

In some, I might almost say in many, instances of simple ery- 
sipelas, when, throughout the whole active progress of the inflam- 
mation, there have been no symptoms of suppuration, the presence 
of matter is detected when it is least expected ; and this will occur, 
too, when the disease has, to all appearance, ceased ; there may be 
one abscess or several, but it seldom happens that beyond a few 
drachms or ounces of pus collect ; and moreover, unlike the exam- 
ple of the phlegmonous forms of the disease, the matter is usually 
surrounded by condensed cellular substance, as in the case of com- 
mon abscess ; indeed, I consider that for several weeks after an 
attack of simple erysipelas, the textures, particularly the subcuta- 
neous cellular tissue, are extremely liable to suppuration. These 
abscesses should be treated according to the method already de- 
scribed for simple collections of matter. 

There are few injuries or diseases of the body or of its textures, 
regions, or members, to which the foregoing methods of treatment 
are not more or less applicable. The diseases of the skin which 
fall under the province of surgery, such as pimple, pustule, boil, 
carbuncle, and ulcers ; the effects of heat, as exemplified m scalds 
and burns ; those of cold, as chilblain and frost-bite, may all be 
treated according to the rules inculcated in the preceding pages ; 
nor does it require much additional skill to apply them to those of 
the mucous membrane, blood-vessels, nerves, muscles, tendons, 
bones, sheaths, bursse, and joints. As it is not within the intended 
scope of this work, to name or describe the nature and treatment 
of all the diseases to which these textures are liable, I shall not pro- 
fess to do so ; but notwithstanding it will be afterwards found in 
treating of the injuries and diseases of the different regions, that 
few subjects of much interest to the surgeon, such as he may meet 
with in ordinary practice in this country, have been overlooked. 



CHAPTER XX. 

HEMORRHAGE. 

To save constant repetition afterwards, to serve the purposes of 
this introduction, and to illustrate the general mode of treatment of 
certain injuries and diseases, I shall now refer to such subjects as 
seem to me to require separate consideration at the present stage of 
my progress. 

The directions which I have already given as to the manner of 
arresting hemorrhage, leave but little further to be said on this sub- 
ject. It will be remarked, however, that my observations are 
chiefly with reference to arterial hemorrhage, and that, too, occur- 
ring during operations, or immediately after the infliction of wounds ; 
but the surgeon has other kinds of bleeding to deal with, and his 
assistance is required at other and equally important times. Al- 
though hemorrhage from arteries is that which is most to be 
dreaded, it cannot be doubted that the wound or rupture of a large 
vein may be equally prejudicial, and therefore the surgeon, in all 
cutting operations, is as anxious to avoid such vessels as any other 
important textures. In operations for aneurism, or for the removal 
of tumours, he carefully protects the large veins, for the purpose of 
preventing hemorrhage, and other unfortunate results which may 
follow their injury ; but such veins must often be wounded, or even 
cut across ; as, for example, in venesection, the treatment of varix, 
in operations about the neck, and in amputation. It rarely happens 
that bleeding from these veins is at all troublesome to arrest, unless 
it be from vessels of the first magnitude. In venesection at the 
elbow, for instance, or in the external jugular, the removal of the 
obstruction to the circulation, on that part of the vessel nearer the 
heart than the wound, is usually sufficient to obviate the further 
escape of blood, and at all events a slight pressure with a pad and 
bandage will have the desired effect ; and so it will have, too, in 
wounds of larger veins than are interfered with on these occasions, 
as is exemplified in rupture of varicose veins on the leg, or when 
the surgeon divides them with the knife ; for in such instances a 
slight pressure, combined with the horizontal position, is sufficient 
to restrain the flow of blood, even when the vessels have become 
enormously distended. 

Perhaps the most troublesome of all venous hemorrhage is that 
which occurs during operations at the root of the neck, (as on the 
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large arteries,) and in amputations near the trunk. In the former 
case, unless some very large vessel is wounded, the blood ceases to 
flow from the aperture, as soon as the struggles of the patient sub- 
side, and the respirations become more natural. It seldom happens 
that more than a little temporary pressure with the point of the 
finger, or in any other convenient mode, is required ; when the 
finger cannot readily be applied, a curved copper spatula may suf- 
fice, or the forceps with a catch may be used, or even ligatures 
may be applied. In the latter case the threads may be drawn with 
such a tightness only as to prevent the blood from flowing, as it is 
deemed by some the best plan to remove them, as soon as the chief 
part of the operation has been accomplished. In some cases the 
surgeon finds it necessary to allow the ligatures to remain, or to 
replace them, in the event of the hemorrhage continuing ; but this 
measure should not be resorted to, unless the bleeding cannot be 
restrained otherwise. It must be remembered that, in this situation, 
the hemorrhage may be equally troublesome, from either end of the 
vein ; and on the external jugular, for example, a ligature may be 
required both on the upper and lower side of the wound. 

Venous hemorrhage during amputation, is commonly most con- 
spicuous when the fingers are used instead of the tourniquet, to 
arrest the circulation; as the main vessels are then alone com- 
pressed, the smaller arteries, given off above, convey a large quan- 
tity of blood to the part of the limb below the pressure, and it is apt 
to run from the corresponding veins into the lower part of the 
larger tubes, and so escape through their divided extremities. The 
valves in the veins in a great, measure prevent this ; yet it often 
happens ; but it usually ceases as soon as the fingers are removed. 
Sometimes it is not desirable to raise the fingers until the large 
arteries have been secured with ligatures ; and in such a case, 
whilst they are being applied, the best manner of proceeding is for 
an assistant to place the point of his finger over the bleeding orifice. 
At the shoulder, in the leg immediately below the knee, and above 
the middle of the thigh, the large veins are apt to be troublesome, 
during the taking up of the arteries ; but I have seldom known an 
instance where the bleeding did not cease when all pressure was 
taken off above, and when the flaps were approximated and the 
stump laid in a proper position. In some instances, as in removing 
the great toe with its metatarsal bone, I have found it difficult to 
secure the bleeding arteries in the usual manner; and in conse- 
quence of the hemorrhage appearing partly venous, I have stuffed 
the wound with lint, and applied a bandage over all with good 
effect ; but this course prevents union by the first intention, and 
should not, therefore, be resorted to unless the necessity be urgent. 
In amputations and in all other operations involving the division 
of veins, it is seldom requisite to apply more than moderate pres- 
sure to stop the flow of blood from the divided ends. Formerly it 
was the custom to secure the vein and artery in the same ligature. 
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but such a plan is now obsolete, excepting in rare cases, when the 
surgeon can scarcely do otherwise. For the last twenty or thirty 
years he has, in securing the main artery of a limb, taken especial 
care to exclude the accompanying vein, and assuredly this general 
practice, for many good reasons, should never be deviated from ; 
for, although I consider that recent experience in the treatment of 
varicose veins, as well as many common occurrences in surgery, go 
far to show that there is really no such great danger in interfering 
with veins, as was supposed by those who reasoned on the few fatal 
results of ligature of the internal saphena, practised by Home and 
others, as it is rarely necessary to use a ligature to a vein, there is 
no occasion for inflicting an additional and worse kind of wound 
upon it, by means of the thread. 

For oozings of blood either from veins or arteries, it is customary 
to trust, to local astringents and styptics of various kinds. Cold air, 
solutions of spirits of wine, of tinctures, of turpentine, of various 
salts, such as the acetate of lead, sulphate of alum, of zinc, or of 
copper, nitrate of silver, caustic potash, even the actual cautery, 
have all been used for this purpose. From time to time pretended 
specifics have been used, also ; but with these, as was the case with 
the famous styptic of Brossard, the agaric, pressure seems invaria- 
bly to be the main agent ; and doubtless it would, if properly applied 
in a severe hemorrhage, be equally efficient without the aid of the 
mysterious and empirical supposed styptic. Cold air, or cold water, 
will generally prove successful in ordinary cases, and the cautery 
will arrest bleeding from very large vessels ; but unless these run in 
bone, or cannot be commanded in any other way, it is now-a-days 
seldom used for such purposes. Any of the other means enumerated 
above, used undiluted or otherwise, will prove styptical in all ordi- 
nary oozings. Sometimes they are merely allowed to come in con- 
tact with the surface ; on other occasions they are combined with 
pressure, the latter being applied by means of sponge or lint, kept 
on by the hand or by a bandage. In all instances, the surgeon 
should bear in mind, the favourable influence of keeping the bleed- 
ing part above the level of the heart if possible, nor should he forget 
the remarkable effects of the acetate of lead when used internally 
in such cases, as well as the peculiar influence of digitalis over the 
heart's action. 

In many instances the surgeon is obliged to trust to one or other 
of these means ; but, I need scarcely repeat, that when ligatures 
can be used with propriety, they should generally be preferred. 

Secondary hemorrhage is often more alarming, and more uncon- 
trollable, than that which occurs during the performance of opera- 
tions, or as the immediate effect of injuries. This kind of bleeding 
usually happens after amputations, and operations for aneurism, 
about the period when the ligature separates from the principal 
artery. It may ensue in consequence of the adhesive process not 
having taken place in the vessel at the seat of ligature, or it may be 
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the result of unhealthy inflammation, or of ulceration in the wound, 
causing the vessel to open after having been closed by the proper 
effusion of lymph. The bleeding which occurs in ulceration and 
sloughing, such as occasionally happens at the ham, groin, and 
neck, (although it may be for the first time, i. e. primary,) is some- 
what analogous, as there is a similar unhealthy action — a similar 
deficiency of adhesion. 

When the vessel is small, some ordinary styptic may suffice to 
arrest the hemorrhage, particularly if combined with pressure ; but 
if it be large, these means are not to be trusted to ; the ligature will 
alone give assurance of safety. 

The pressure should be applied directly on the bleeding point, by 
graduated compresses and bandages ; and it will be of advantage, 
too, if pressure be put on the main artery, or arteries leading to the 
aperture, as on the humeral, radial, and ulnar, in wounds deep in 
the hand or in puncture of the humeral during venesection. In some 
parts of the body, as at the root of the neck, the surgeon cannot do 
otherwise than trust to pressure, and often has he the fatal proof of 
its inadequacy. When the stream is profuse, he may, on certain 
occasions, as in a stump, at once see the propriety of resorting to 
other measures. Perhaps there may be difficulty in deciding on 
the proper part for the application of a ligature. The occurrence 
may, in general, be taken as sufficient proof, that there has been 
little disposition towards the adhesive process, and that, at all 
events, ulceration, and other unhealthy actions, are going forward 
in the seat of hemorrhage : in such a case, then, it will be advisable 
to place a ligature on the principal vessel of the limb, at a consi- 
derable distance from the orifice ; — in a stump in the leg, for exam- 
ple, the femoral artery should be tied in the middle, or upper third, 
of the thigh. The impetuosity of the current is thus stemmed: 
much less pressure will check the further flow of blood from the 
orifice (if, indeed, there be any) : more healthy action may go on 
in and around the bleeding vessel, and adhesion, granulation, and 
cicatrization, may at last close up the parts. In such a case, there 
may be secondary hemorrhage from the seat of the ligature, and in 
this event the best skill may be of little avail. The observations 
on secondary hemorrhage after ligature of the superficial femoral 
artery, which will be found in a future part of the work, may serve 
to guide the surgeon under such difficult circumstances. 
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The treatment of wounds constitutes a large proportion of sur- 
gical practice, and although much of the after part of this work is 
devoted to the consideration of particular kinds of such injuries, 
I deem it proper, in this stage of my task, to make some general 
observations upon them. 

Some wounds are so extensive, so complicated, so peculiar, and 
so hazardous to life, if the injured part is allowed to remain on the 
body, that amputation is the proper course of proceeding : severe 
compound fractures and dislocations, extensive gun-shot injuries, 
lacerations by machinery, and other such examples, often demand 
this operation ; in which event, the wound left on the body, though 
perhaps comparatively of great size, is always of a less formidable 
character. It is in the condition of a simple incised wound, which 
is the most favourable of all that the surgeon has to deal with. 
Such are the wounds which he himself usually inflicts in the per- 
formance of cutting operations ; but as the use of the knife forms so 
small a share of the treatment of any injury or disease, — being, 
perhaps, the work of a few seconds or minutes only, whilst the 
after practice may last for weeks or months, — it is highly incum- 
bent on the young surgeon to study the science and art of treating 
and dressing such injuries. 

Whether a wound be punctured, contused, lacerated, poisoned, 
or gun-shot, it is usually a good object to bring it as nearly into the 
condition of a simple incised one as circumstances will permit. It is 
evident that this cannot be effected in all these instances ; never- 
theless, much may be done by a judicious practitioner to forward 
this object. Thus, in a puncture, a portion of the sharp point with 
which it has been inflicted, may have been left in the part, and, if 
this were allowed to remain, it would be almost certain to retard 
the cure. Again, in contusions and lacerations, there may be great 
effusion of blood in the surrounding tissues, or there may be foreign 
substances driven into them. In poisoned wounds there is a pecu- 
liar source of irritation, and in those termed gun-shot (which usually 
include the injuries of pistol, musket, or cannon-balls, and other 
missiles projected by explosions of gunpowder), if foreign bodies 
remain in contact with the textures, the result is almost invariably 
more troublesome, than when the track is left comparatively clear. 

Sometimes it is improper, or impossible, to remove foreign mate- 
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rials, at the commencement of treatment. In gun-shot injury, for 
instance, a large portion of the wound may be deprived of life, and 
can only separate by sloughing ; or the most skilful surgeon may 
not be able to remove a foreign body which may be in the part. 
Then, in effusions of blood, it would in general be improper to make 
an incision for its escape : this should be done only when it has 
become evident that it is a source of irritation, and that it is not 
likely to be absorbed. In sprains and slight contusions, the ecchy- 
mosis (or, in other words, the effusion of blood) invariably disap- 
pears. In simple fractures and dislocations the extravasation is 
always absorbed in the progress of time, as it is also in the instance 
of thrombus, which occurs during venesection when the brifice in 
the skin is not kept directly over that in the vein. 

Inflammation is the inevitable consequence of all wounds, how- 
ever trivial, or whatever their magnitude. Sometimes the action 
following a puncture with a needle or a lancet is so imperceptible, — 
the ordinary symptoms of inflammation being scarcely appreciable, 
— that some have disputed this point. In a wound healing by the first 
intention, that in venesection, for instance, the process which Hunter 
named " adhesive inflammation," has been asserted by John Bell 
and others, to be different from that of inflammation. The differ- 
ence, however, seems to me to be more in degree than in quality. 
Adhesive inflammation is, perhaps, the mildest of all forms of this 
disease, and the nearer the approach to it in a case of wound, so 
much the better is it, in general, for the success of the treatment. 
The immediate removal of every cause of irritation, in so far as 
this may be possible, is, therefore, an excellent general rule of prac- 
tice. Some foreign substances, which must of necessity be left, as 
ligatures and stitches, are known to produce a very small additional 
amount of irritation, which is, however, amply compensated for by 
their own merits ; but in the case of a poisoned wound, such as the 
bite of a poisonous snake, or of a rabid dog, when its mysterious 
influence on the system is too often ungovernable, the surgeon can- 
not too speedily resort to such measures as may destroy the poison 
ere it enters the system. Hence the advantage of an early applica- 
tion of the caustic, cautery, or even excision of the bitten part. 
But as some of these doctrines are more fully illustrated elsewhere, 
I need not dwell on generalities here. 

In some incised wounds, and, indeed, in all of any other kind, 
with but few exceptions, the chief object to be kept in view is to 
procure union by the first intention. To forward this desirable 
occurrence, the wound must be cleared as completely as possible 
of all extraneous matter. A soft sponge and warm water must be 
used, to wipe away blood, and every other material likely to pre- 
vent the surfaces coming accurately in contact. Such a number of 
ligatures having been applied as may be thought advisable, in the 
manner and according to the views, already described, their ends 
being left out at some convenient part of the wound, the surfaces 
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must be carefully approximated, and held together by means of 
stitches, straps, and bandages, as may be deemed most convenient. 
The method of treating a wound for the purpose of encouraging 
early union, has been, in part, referred to already, in my observa- 
tions on stitches, and will be still further illustrated, in describing the 
treatment of stumps immediately after amputation. When ligatures 
are left in a wound, of course union cannot occur where they are 
placed ; but in general, as soon as they are detached, the spaces or 
sinuses through which they have passed speedily heal. If all cir- 
cumstances are favourable, union may occur throughout the whole 
track (saving where the ligatures are) in the course of twenty-four 
hours or less ; and in eight-and-forty hours, when it may be thought 
advisable to remove the stitches and first dressings, the bond will 
be tolerably firm, but certainly seldom such as to save the necessity 
for further support. In some cases, when there is no drag on the 
parts, and, consequently, no disposition to separation, (as in the 
wound of venesection,) a bandage is not requisite after the first 
four-and-twenty hours ; but when the wound is considerably larger, 
and the edges heavier, a further degree of support is demanded, 
else the tender adhesions will be certain to give way. 

In most instances, when it is said that union by the first intention 
has occurred, there is usually some little point on the surface where 
it does not happen, (as where the threads hang out,) and that same 
point will seldom heal under the lapse of three or four weeks : but 
this need not be considered a drawback, for there are few instances 
where a wound can be exposed to the least violence within that 
period ; in a stump, for example, whether of the finger or of the 
thigh, where early union may have taken place, no freedom can be 
taken with it, — no artificial limb can be applied for weeks, aye, 
even for months, in consequence of the tenderness of the parts ; and 
here, then, it really signifies less than some seem to imagine, when a 
small portion of the wound remains open for three or for six weeks. 
In stating this, I by no means wish the young practitioner to sup- 
pose, that he should be careless on such a matter, but it may be 
satisfactory for him to know, that when surgeons talk of union by 
the first intention having occurred throughout a wound, such little 
troublesome points often remain, which the most consummate skill 
will not cause to heal until nature seems inclined, and this will not 
be until the open part has gone through the process of suppuration 
and reached that of healthy granulations, when, as already stated, 
the sore will heal, as it were, spontaneously. 

The above remarks apply only to such wounds as are exposed 
to the atmosphere. When there is air between surfaces, I believe 
it is impossible that union of this kind can occur, and in external 
wounds, I imagine that it only happens in those instances where the 
surfaces are so accurately approximated that the air is excluded. 
On the contrary, if the surfaces have never been exposed, the most 
severe wounds will often unite without the occurrence of suppura- 
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tion ; — as those of the soft parts in simple dislocations and frac- 
tures, where the union, though in some respects different from that 
usually spoken of as that by the first intention, is, nevertheless, in 
most features remarkably similar. 

But the best examples which I can give of the favourable union 
of parts, are those which have been afforded in modern times by 
the operations termed " subcutaneous." When Lorenz, Sartorius, 
and Delpech, divided the tendo Achillis for club-foot, a large open- 
ing was made in the skin, and the tendon was freely exposed to the 
air, but the wounds healed so slowly that the operation was deemed 
of little value, until Stromeyer showed the advantages of the sub- 
cutaneous incision. Since then, extensive use of the knife has been 
made, so as to divide broad tendons and muscles, (the latissimus 
dorsi, for example, and the rhomboideus major,) but the instrument 
has been so narrow, and has caused such a small puncture in the 
skin, that air has not been admitted, and the whole track has united 
without a single unpleasant symptom. One object in such cases 
has been to permit the retraction of the divided ends : the parts cut, 
therefore, cannot be said to have united by the first intention, but 
the whole gap left between the retracted extremities has done so : 
at all events, there has been no suppuration, nor has there been any 
granulation, in the ordinary acceptation of that term. 

Whether a wound is, or has been, exposed to the air or not, I 
deem it essential to the process of immediate union, that the parts 
be kept in perfect quietude. If the surfaces are allowed to rub 
upon each other in the least degree, the process is certain to be 
prevented, in which case, the wound can only heal by suppuration 
and granulation. The only exception to this general rule, which I 
can at present remember, is in the instance of simple fracture, when, 
after the lapse of six or eight weeks, the ends of the fragments have 
not united : in such a case, a little motion may really be of service 
to induce that excitement which seems to be wanting ; but even 
here, perhaps, after new action has thus been produced, perfect 
quietude is again necessary to allow the healing process to go on 
favourably. 

If a wound does not close in the manner above referred to, it 
must do so by that of suppuration, granulation, and cicatrization, 
and ought to be treated according to the methods recommended for 
these processes. When immediate union is not expected, the best 
plan is to foment and poultice, to encourage suppuration ; for, as I 
have previously stated, I believe that this event will, in some degree, 
alleviate the patient's sufferings. Possibly there may be such a 
degree of inflammation as to render leeches advisable : sometimes 
it may be of a gangrenous character : often it is erysipelatous — as 
in severe punctured wounds, or those received in dissections, when 
high action ensues, and the directions already given for the treat- 
ment of these different conditions will save repetition in this place. 
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DISLOCATIONS AND FRACTURES. 



So much will be afterwards said on the subject of dislocations, 
when each individual kind is referred to, that but few general ob- 
servations are here required regarding them. 

A simple dislocation may be looked upon as a severe contused 
and lacerated wound, which, however, (the parts not being exposed 
to the air,) has all the tendency to heal kindly ; but if the dislocation 
be compound, — if, in other words, the injured joint be exposed to 
the air, — then high inflammation is likely to result, which is almost 
certain to end in suppuration. That this does not always occur is 
fully proved, by the occasional successful results of compound dis- 
locations of such joints as the knee and shoulder, and even when 
suppuration ensues, there is ample proof that there may be a possi- 
bility of saving both limb and life, as exemplified in compound dis- 
locations of the ankle. 

In a simple dislocation it should be remembered, that so long as 
the displaced end of the bone is allowed to remain in its unnatural 
situation, it acts in some degree as a foreign body, and, therefore, 
the sooner it is replaced so much the better. But this is not the 
chief and only reason for an early interference. If inflammation 
has already set in, the patient suffers much more than he would do 
if reduction was set about at once ; and, moreover, in consequence 
of the swollen condition of the soft parts, there must be greater diffi- 
culty in accomplishing the proceeding. There are few surgeons 
who would not at once attempt reduction, and I should scarcely 
here refer to the subject, were it not that I believe there are some 
who incline to delay. Doubtless, after the lapse of some time, and 
after the use of leeches and fomentations, or perhaps cold lotions, 
the inflammatory swelling which follows a dislocation will in a 
great measure subside, but assuredly each day which passes, with 
the joint in its distorted condition, only adds to the pain and diffi- 
culty afterwards. In all instances, then, unless there be some good 
reason to the contrary, I recommend an early attempt at reduction. 
If this be accomplished, one great cause of inflammation will be 
removed, and it seldom happens that there is any occasion for 
adopting means to subdue that slight inflammatory action, which 
must, of necessity, result from an injury of this kind. 

The constitutional means which may be resorted to, to facilitate 
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reduction, and the most distant period of time at which it should 
be considered advisable to attempt the proceeding, will be noticed 
in reference to the shoulder and hip, and proper occasions will be 
taken to point out how extension and counter-extension are to be 
applied, whether by the hands alone, or by the aid of different kinds 
of apparatus. 

The above remarks are almost equally applicable to fractures. 
Whether such injuries be simple or compound, each must be deemed 
a lacerated and contused wound, which must be followed by con- 
siderable, if not severe, inflammation. So long as the fragments 
are not strictly in apposition, the greater will be the amount of local 
irritation. It is, I believe, a common practice with some, to wait 
until the inflammatory swelling has in a great measure subsided, 
ere any attempt is made to set the fragments in their proper place. 
Others, at an early period, place the fragments and the whole limb 
in the position in which it is intended that they shall lie during the 
cure, but make no attempt to fix the parts by means of splints and 
bandages, until inflammation and swelling have, in some degree, 
gone off. I believe that the latter plan is absolutely necessary in 
certain instances, and that the former may occasionally be deemed 
advisable ; but, as a general rule, I feel satisfied that it is best not 
only to set the fracture (as is the technical term), but to apply such 
apparatus as may be deemed requisite, as soon after the surgeon sees 
the case as circumstances will permit. The admirable practical 
remarks of Mr. Pott, and of Sir James Earle, on this subject, seem 
to be overlooked by some practitioners of the present day, but the 
advantages of an early readjustment of parts must be so apparent, 
that it is scarcely necessary to quote such high authorities to en- 
force the practice. 

The smallest deviation of the fragments from their natural posi- 
tion, must be productive of greater irritation than when the broken 
surfaces are accurately opposed, and, therefore, with few excep- 
tions, they should be so placed at the earliest possible date. I have 
no doubt that if all fractures were set within an hour of their occur- 
rence, the subsequent inflammation and swelling would be less 
severe than they usually are ; but the surgeon, who is to be respon- 
sible for a case, may not see it for some days after the accident, 
and it is in such instances, perhaps, that there may be doubt as to 
the propriety of immediate adjustment. In fracture of the patella, 
for example, as will be afterwards stated more particularly, the 
fragments are usually separated from each other by the fluid which 
collects in the joint, and it is not until absorption takes place, that 
approximation can with propriety be accomplished. In the upper 
third of the thigh, too, the swelling from effused blood and inflam- 
mation is occasionally so great, that attempts to extend the limb 
are productive of little or no benefit. In such examples, however, 
by proper attention, the fragments may be at last placed in excel- 
lent position. 
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In dislocation, as soon as reduction is accomplished, the need for 
the surgeon has almost ceased, — the act of reduction seems the 
chief part of his duty, and, moreover, it may be said that, in gene- 
ral, it is the only occasion on which any active interference on his 
part is required. Not so, however, in fractures : the proper adjust- 
ment of the fragments only, as it were, begins the treatment, and, 
for weeks after, the surgeon has to give careful attention to their 
position, and to see that the bandages, splints, and other apparatus, 
are properly applied. It often happens that after the first dressing 
there is no further occasion for the surgeon's interference ; but he 
acts unwisely who gives a case no further notice until the time 
comes for taking off the coverings ; for, besides the frequent neces- 
sity for loosening or tightening bandages, averting undue pressure 
on particular points, ascertaining that no unusual inflammation is 
going on, no vesication on the surface, no suppuration within, it is 
incumbent on him, also, to observe, that no displacement occurs 
during the movements of the patient, or otherwise, so that in such 
an event, he may take the earliest opportunity of putting the parts 
right again. 

I am convinced that success in the treatment of fractures, depends 
much more on these attentions, than on any marked superiority in 
particular forms and kinds of splints and bandages. Out of the 
many cases treated in our public hospitals, there are few examples 
met with of marked deformity ; yet it is doubtful if the apparatus 
used in such cases is altogether alike in any two establishments ; 
and the results are often equally good in the instance when no splint 
or bandage is made use of, as when the most complicated instru- 
ments are had recourse to. These results, then, in my opinion, are 
chiefly to be attributed to the skill and care of the surgeon, — skill 
in the original setting and adjustment, and care in the after 
management. 

With few exceptions, it will rarely be necessary to use leeches, 
or other such means, to subdue the inflammation which follows 
simple fracture ; — rest and good position being chiefly to be relied 
on. When great injury has been inflicted, it may be well to use 
some precautions lest the inflammation should run on to suppura- 
tion. Leeches and fomentations may possibly be deemed advisa- 
ble ; but, in general, cloths wetted with cold water, or a cooling 
lotion, may be preferred. If suppuration ensues, the matter should 
be evacuated at an early period : if it is not already in contact with 
one or both fragments, it may speedily be so, and caries or necrosis 
may be the result. 

In compound fractures, the treatment must be varied according 
to circumstances. At first, the fragments must be set as in the 
case of simple fracture, with the exception that the wound on the 
surface must not be covered in a permanent manner, — the splints 
and bandages being so placed as to permit the application of any 
dressings that may be deemed necessary. If the wound in the skin 
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is slight, an attempt may be made to effect union by the first inten- 
tion, and if this succeeds, the case must afterwards be treated 
exactly in the same manner as a simple fracture. If, however, the 
wound suppurates, which it is almost certain to do in a large 
proportion of cases, the application of poultices and warm-water 
dressings, as in the treatment of suppuration under other circum- 
stances, must be resorted to, and when the matter does not appear 
to have free egress, more convenient openings should be made. 
The diffusion or infiltration of pus, which often occurs in such 
cases, is thereby rendered less likely, and a few incisions at first 
(that is, when suppuration has occurred, or when the inflammation 
is high — perhaps of a gangrenous character), judiciously made, 
may probably avert the necessity for amputation, which is the 
occasional result of compound fracture. Whatever course of treat- 
ment may be necessary for inflammation and its consequences, the 
strictest care should be taken to keep the fragments in good posi- 
tion, and perfectly quiet. 

[It is principally in those compound fractures which are produced 
by the application of indirect force alone, that the attempt to effect 
union by the first intention is to be recommended. In these the 
skin and soft parts are in general but little injured, and the wound 
is mostly but of small extent, and where such is the nature of the 
accident, the practice of bringing accurately together the sides of 
the wound, even though the skin should be extensively separated, 
should always be enforced, and will not unfrequently be followed 
with good success. In cases, however, where the injury to the 
bones has been produced by direct force, so much laceration and 
severe contusion usually accompanies it, that but little probability 
exists of procuring union of the sides of the wound, and even should 
the external opening under such circumstances be closed, the inflam- 
mation of the tissues beneath usually terminates in suppuration, and 
necessitates a re-opening of it; the pressure, too, made upon the 
limb by the adhesive strips, bandage, lint imbued in blood, or other 
means used in our attempts to produce it, only tends to aggravate 
the inflammation, and increase the danger and extent of the suppu- 
rating surface. In such cases, therefore, the practice is to be depre- 
cated. As little pressure applied to the limb as is compatible with 
keeping the bones reduced should be made use of, and dressings of 
the lightest kind only should be applied to the wound — the water 
dressing, in temperate, or warm weather, and a soft poultice in the 
winter season, are more appropriate applications. 

Where the discharge of pus in these accidents becomes profuse, 
or where hemorrhage from the veins or small arteries, either primary 
or secondary, is troublesome, or is to be looked for, an excellent 
mode of treatment was introduced some years since into practice 
by Dr. J. R. Barton. It consists in fixing the limb in a good posi- 
tion in a fracture box on a bed of dry bran, and surrounding and 
enveloping it with the same material. This application is soft and 
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pleasant to the patient, makes moderate and very equable pressure, 
which is increased in proportion to the increase of the hemorrhage 
by the bran becoming moistened and expanded, and is unirritating 
to the wound, at the same time that it may be removed with the 
aid of a spatula or syringe, and re-applied without causing pain or 
disturbing in any degree the limb. No mode of dressing that I 
have ever made use of can be compared to that with bran, in inju- 
ries of this kind attended with profuse suppuration, during our 
extreme hot weather. At this season, the fetor arising from the 
discharge is often so powerful as to taint the air of a chamber, and 
in such cases animalcule are generated in the course of a few 
hours, if the wound be in the slightest degree exposed. Clean bran, 
by covering completely and closely every part of the injured sur- 
face, hinders the generation of these animals, and at the same time 
prevents, in a great measure, the odour that would otherwise arise, 
by rapidly and effectually absorbing the discharge. 

The continued application of cold water by means of the syphon 
has of late years been particularly recommended in this class of 
injuries, and in our hot weather will be found an agreeable and very 
effectual means of preventing a too high degree of inflammation 
and its consequence — excessive suppuration. The following is a 
good mode of application. The fracture being reduced and well 
secured in a fracture box or other apparatus, the pillow upon which 
the extremity is placed being first properly protected by oiled silk, 
and the wound covered with lint, and, if necessary, the sides of it 
drawn together with adhesive plaster, one end of a long strip of lint 
is placed in a basin of cold water fixed on a table near to and above 
the level of the part, while the other end is attached to the lint laid 
over the wound. This, acting upon the principle of a syphon, keeps 
up a continuous irrigation of the parts, the water being carried off 
by causing another strip to connect the dressings with an empty 
basin placed upon the floor. The water may be made of a low 
temperature by the addition of ice, or evaporating lotions may, if 
wished, be substituted for it. — N.] 

The question of amputation in compound fracture is frequently 
one of great interest, and it will be often canvassed in the after parts 
of this work. In all instances when a limb is injured beyond the 
hope of recovery, there seems little doubt among the present race 
of surgeons, that immediate or primary amputation should be per- 
formed; the statistics collected by Mr. Guthrie, and still more 
recently by Mr. Rutherford Alcock, give decided proof in favour of 
this practice. The chief difficulty in such injuries seems to consist 
in determining which are the cases where attempts may reasonably 
be made to save both limb and life, and whether in saving the 
former such a useful member will be preserved as to warrant the 
risk to which the latter may be subjected. In all instances of doubt 
I should lean to that decision which might save mutilation, when- 
ever I imagined that the future circumstances of the patient afforded 
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a fair chance of recovery ; but assuredly I should consider it neither 
a matter of gratulation, nor an illustration of judicious practice, that 
the surgeon had refused to amputate, for the sake of preserving a 
limb, which at best could only be deemed an eyesore and an encum- 
brance. I trust it will be afterwards found in these pages, that I am 
no advocate for interference by means of operations when other 
means may suffice, and more especially when that interference 
implies the loss of an important member; for I imagine that as 
much good judgment may be displayed by patiently watching 
the efforts of nature, as by an officious meddling; but, on the other 
hand, I cannot admire or sanction that kind of surgery which 
inculcates the saving of a limb at all hazards, merely for the sake 
of avoiding amputation; — hazards, too, which involve the life of 
the patient, and the probability of an ultimate necessity for this 
operation. 

[It is difficult to lay down any precise and fixed rules in regard 
to the question of amputation after compound fractures, as every 
instance presents something peculiar to itself, and requires the judg- 
ment of the practitioner to be exercised after carefully examining 
into the particulars of each case. All that can be done to aid in deter- 
mining this highly important question, is, to make known the princi- 
ples which should guide us, in a general way, at the same time that 
we would urge the propriety of delaying the operation whenever a 
doubt as to its necessity arises. The age, constitution, and habits 
of the patient must be considered, as also the degree of care and 
attention which he may be able to command during the treatment. 
Amputation may be proper after a compound fracture in an elderly 
person, or one of enfeebled constitution, or of intemperate habits, 
or in a patient who is to be treated in a crowded hospital, when the 
same kind of injury would not demand it in a young subject, or one 
of good constitution and habits, or in an individual living in the 
country, or placed in a pure and uncontaminated atmosphere. 
Authorities of the present day are generally fully agreed upon the 
necessity of amputation in the following cases : 

1st. Where the bone is comminuted and the soft parts so much 
contused, lacerated or destroyed, as to make it evident that gan- 
grene must follow. 

2d. Where the bone is fractured and a portion of the limb torn 
off by machinery, the bursting of a gun, a cannon-shot, or the pas- 
sage over the part of a railroad car. 

3d. Where the laceration of the soft parts around the fracture is 
very extensive or extending into a large joint, even though the bone 
be not comminuted. 

4th. Where the fracture, though accompanied with but little lace- 
ration, extends through the head of a bone into a large joint, as the 
knee, or shoulder. 

5th. Where the bone is fractured in more than one point and 
accompanied with great laceration and contusion of the surrounding 
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parts, or in cases where the bone is extensively exposed, with the 
soft parts separated from it, especially if the fracture be in the 
neighbourhood of an important articulation, and has been produced 
by the application of direct force. 

Gth. In cases where the injury is not so extensive as in the instances 
mentioned, but is accompanied with the division of the principal 
artery and nerves, for though neither the division of the vessel, the 
laceration, or the fracture, may alone justify the removal of the 
limb, yet the whole together will frequently make it necessary. In 
all of these cases great danger to life arises from the violence of 
the reaction, the sloughing, the profuse suppurations, and secondary 
hemorrhages, (even supposing mortification should not occur), that 
necessarily must take place after injuries such as have been men- 
tioned ; and the removal of the injured part by amputation, and 
consequent substitution of a clean wound for an extensively lace- 
rated and contused one, evidently offer a better chance of life to the 
sufferer. 

The operation of amputation, however, it should be recollected, 
is of itself always attended with danger, and this varies in degree 
according to the part which is removed — amputations of the lower 
being more dangerous than those of the upper extremity; and, 
generally, it may be stated, that the danger of the operation 
increases the nearer to the trunk it be performed. 

The great mortality following the operation of amputation deserves 
to be glanced at in making up an opinion as to the propriety of 
attempting to save any case of compound fracture, since it by no 
means follows, as many seem to think, where these accidents termi- 
nate fatally in our attempts to save them, that life would have been 
preserved had the operation been done, and is another cogent reason 
for giving to the patient the benefit of even the slightest rational doubt 
in determining upon the question of amputation. 

In forming our opinion of the value of immediate or secondary 
amputation, it must be recollected that the statistics referred to by 
the author were collected in army practice. The strongest advo- 
cates for immediate amputation, both in the last and present centu- 
ries, have been among military surgeons, and a careful examination 
of the facts adduced by them in support of their views, must, we 
think, convince the most sceptical of the propriety, or rather neces- 
sity, for the performance of immediate amputation after compound 
fractures, or other severe injuries of the extremities, produced by 
gun-shot, when occurring in camps or on the field of battle. While 
acknowledging this conviction, however, we cannot but express a 
doubt of its truth when applied to the injuries which fall under the 
notice of the civil surgeon. Many years since, Sanson, himself an 
army surgeon, asserted, that the marked advantages of primary 
over consecutive amputations which he had observed in military 
practice, was not found to occur in the hospitals of Paris. Sir 
George Ballingall, also an experienced military surgeon, has made 
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the same observation ; and an appeal to the same method which has 
so conclusively proved its necessity in armies — well observed statis- 
tical results — shows beyond question, that more lives are saved in 
civil practice after consecutive than primary amputations. Many 
cases of compound fracture, however, it must be understood, admit 
of no delay in the operation, the dangers of the immediate amputa- 
tion being less than those to which the patient must be subjected by 
its postponement, and any argument drawn from the fact of secon- 
dary being less dangerous than primary operations, can only be 
applied to instances where a doubt may arise in the mind of the 
surgeon as to the propriety of an effort to save the limb, and in 
such cases should be urged as an additional reason for inciting to 
such attempt. — N.] 

More than thirty years since a method of treating fractures with- 
out splints was recommended by M. Sauter, of Constance, and 
Dr. Mayor, of Lausanne, and a mode of swinging broken bones 
was also recommended ; but although both plans are occasionally 
followed in the present day, and although I think well of the prac- 
tice of suspending fractures of the leg, I cannot give it a preference, 
nor omit this opportunity of referring to the objections (stated in an 
after part of this volume) to treating fractures without splints, which 
seem to me so apparent, that I wonder how such a mode could 
ever have had its advocates. There is no deficiency of evidence 
that fragments will unite without the aid of splints, nor is there 
proof wanting to show that occasionally they will not unite, how- 
ever carefully any kind of apparatus is applied ; but I think that it 
cannot be doubted for an instant, that a broken limb is in a much 
safer condition when properly put up in splints than when left alto- 
gether unprotected. I must refer, however, to my remarks on the 
treatment of fracture of the leg for further illustration on this 
subject. 

It may be observed that, in my notices of fractures of different 
bones, I make no particular allusions to separation of the epiphyses, — 
diastasis, as the accident is called, — a kind of injury which is occa- 
sionally met with in the young subject ; and the reason of this is, 
that I know of no difference of treatment which such cases may 
require, whilst every anatomist must be aware that a solution of 
continuity is more likely to occur in such situations than elsewhere. 
If they deserve especial comment, it is probably that crepitus will 
be less distinct, and also with reference to the proximity of the 
injury to a joint ; but on the latter point, the principles of treatment 
for ordinary fractures are equally applicable, whilst if the symptoms 
of fracture are so obscure as to make crepitus essential to the diag- 
nosis, it is evident that if there be a fracture at all, it must certainly 
be one of a most simple character. 
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Whatever care be taken with fractures, it will sometimes hap- 
pen that the fragments do not unite by means of bone. In such 
cases there is either a total absence of that vascular action which 
produces callus, or whatever amount of it there may be, there is no 
disposition towards union and consolidation of the parts which have 
been separated. Under such circumstances a false joint is said to 
have formed. 

Occasionally there is a very evident cause for non-union, whilst 
in some instances the utmost skill cannot divine any other than that 
which is the usual resource of our ignorance, viz., a peculiarity of 
constitution. I have seen one instance where I imagine the chief 
cause of non-union was the constant interference of the surgeon, 
who, in his anxiety to afford all the skill in his power, used to take 
down the splints, and put them up again every second or third day, 
so that the parts really had not that rest which is of such essential 
service in the early stage of treatment. I hope it will not be sup- 
posed that this is the kind of attention which I recommend in a 
preceding page ; for when once all the parts and apparatus are 
properly adjusted, there should be no further interference, unless 
there is an absolute necessity. 

In examples where the cause can be ascertained, the surgeon 
may not have the remedy in his power, or at all events he can but 
wait, in hopes of a more favourable action coming on, as in the 
case of a compound fracture where necrosis has ensued, when he 
must allow time for the separation of the dead portion. In one 
constitution, consolidation will take place much more rapidly than 
in another ; but we cannot calculate with certainty on the period 
that may be required for this event, either on the score of constitu- 
tion or age, excepting in the latter case, when fracture occurs under 
puberty or in early infancy, for then we know that the formation 
of callus goes on more rapidly than at any other period of life. I 
have treated several examples of fracture which had taken place 
during birth, and have remarked how speedily the fragments have 
become firm. I have seen one instance to the contrary, however, 
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where a false joint in the leg was formed in early life, which at 
first caused lameness and deformity, and ultimately, as the patient's 
weight increased, necessitated amputation. 

In certain parts of the body, and under certain circumstances, a 
false joint is almost sure to be the result of fracture, and is in some 
degree desirable, as, for instance, in fracture of the neck of the 
thigh-bone, where it is seldom expected that bony union will ensue ; 
moreover, such a result in this situation, and in advanced years, 
when the accident occurs most frequently, is as good as need be 
desired ; but there are few other parts of the extremities where a 
false joint is attended with so little trouble or inconvenience. A 
case has been referred to by Mr. Marshall where a recruit passed the 
ordinary examination as to his physical condition, who had a false 
joint in the forearm. I have myself seen one instance where a 
similar state caused but little inconvenience ; but, in general, if the 
fragments remain disunited in the leg, thigh, or upper arm, there 
must be such a loss of power as to induce the patient to submit to 
any reasonable proceeding on the part of the surgeon, to bring 
about consolidation. 

My opinion regarding false joints, whether resulting from frac- 
tures or dislocations, will be found at greater length in future pages, 
where I shall speak of particular cases ; meantime I may here 
state, that in the treatment of non-union, I would resort to almost 
any reasonable measure before I would cut down to the parts, as 
was done by White. After the lapse of six, eight, or ten weeks, I 
would resort to friction of the ends of the fragments against each 
other, gentle or active, according to circumstances, and after ex- 
citing increased action in this way, I would again, for a time (ten 
or fifteen days), keep the parts still, as in the first stage of the treat- 
ment. If this did not suffice, then I would allow the patient to 
move about a little, desiring him, if the fracture was in the arm or 
forearm, to use the limb as he might feel inclined, and if in the 
lower extremity, permitting him to rest upon the part at will. Here, 
perhaps, I might resort to the starch bandage, and should success 
be still wanting, I would next use a blister or a seton. I have, on 
several occasions, seen this last method resorted to, and have re- 
marked the difficulty of passing the thread between the fragments, 
as was originally done by Dr. Physick : but I do not consider it 
absolutely necessary that it should be between them, as I believe it 
may answer equally well when in the proximity, for the desired 
inflammation may be produced in this way with as much certainty, 
perhaps, and often with greater safety, than when the thread is 
carried through the fissure. In the leg or forearm, it may not be 
very easy to avoid important vessels or nerves. The thread must 
be passed with a needle of a size proportioned to the thickness of 
the limb, and if the common seton needle be used, its sharp sides 
may possibly cut what should be avoided. I have seen the radial 
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artery wounded in this way. If a probe is preferred, as I have 
already recommended for passing an ordinary issue scton, the bis- 
toury, which must be in requisition in such a proceeding, may do 
harm. I have seen the surgeon, unable, or unwilling, from judi- 
cious caution, to pass a needle or probe between the disunited frag- 
ments of the tibia, leave the latter instrument sticking in the fissure, 
and the proceeding was attended with all the benefit that could 
have been expected from the cord, had it been carried between 
the fragments. 

I would only cut down to the fragments as a last resource, and, 
on doing so, be regulated by circumstances, whether I should merely 
scrape the exposed surfaces, or actually cut portions of them away 
with the saw. In the leg or forearm, I should resort to the latter 
plan with great reluctance, more especially if only one bone was 
at fault. A case will be afterwards related, where, in consequence 
of a portion of the tibia having been removed at the period of re- 
ducing a compound fracture, no new bone was produced, and the 
fibula afterwards proving insufficient to support the weight of the 
patient's body, amputation was ultimately performed. The best 
part for resection is in the arm, and it would only be the most 
urgent necessity that would make me attempt such an operation in 
the thigh. There is a preparation in the museum at King's Col- 
lege, exhibiting an instance where such a proceeding might have 
been of the most essential service : a loose portion of bone is seen 
lying crosswise between the two chief fragments, so as to keep 
them from coming into contact. Here if an incision had been 
made, the fragment might have been very readily removed, and, 
doubtless, with a successful result. 

It must be kept in view, that when resection is performed, the 
fracture is converted into a compound one, and the hazard is, there- 
fore, considerable, more particularly in the thigh, where this spe- 
cies of fracture is so very dangerous. 

In false joints, as in most other abnormal conditions, resulting from 
injury or disease, with which the surgeon has to do, it is well to 
ascertain in how far constitutional remedies may be of service. A 
case, remarkably illustrative of this observation, once occurred to 
me in The Royal Infirmary of Edinburgh. A man, about fifty 
years of age, came under my care for a simple transverse fracture 
in the middle of the thigh, and, after the lapse of three weeks, when 
all swelling from effused blood had gone off, and the muscles and 
other soft parts had diminished considerably in size, the ends of the 
fragments could be felt rubbing against each other, as if the sur- 
faces had already become, in some measure, smooth. From the 
flaccid state of the muscles, and apparent deficiency of vascular 
action, I was apprehensive of the result, more especially as the pa- 
tient seemed to fall off in health daily. Nutritive food had no good 
effect, and I was at a loss what to do. Although assured by the 
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patient that he had been temperate, I, from his looks, suspected the 
reverse, and ordered him a reasonable quantity of whiskey during 
the day. The change seemed marvellous ! within a week, his 
countenance brightened up wonderfully from its previous sickly 
and languid aspect, swelling took place around the seat of frac- 
ture, and in little more than a month from the time that I first com- 
menced the use of the spirit, a most excellent cure was accomplished. 
Had I not resorted to this most vulgar mode of treatment, I verily 
believe that this person would have died, and that, too, without the 
smallest reparative local action. 
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ANEURISM. 

The operations for aneurism, most commonly in use, will be 
carefully described in future pages ; but the disease requires some 
separate notice at my present progress. 

The symptoms of aneurism are generally so distinct, that there 
is seldom any difficulty in detecting the disease. A tumour, in the 
course of a large artery, pulsating synchronously with that vessel, 
diminishing in size, when the blood is prevented from passing into 
it, by pressure either upon it or upon the vessel nearer the heart, 
and accompanied by a peculiar sound, usually now-a-days termed 
" bruit de soufflet," which is recognised by applying the ear directly 
over the swelling, or through the medium of the stethoscope, can 
scarcely be mistaken for any other disease. But some of these 
symptoms are occasionally indistinct, and others not altogether to 
be relied upon. Tumour or swelling may depend on other affec- 
tions, and pulsatory motion may be very indistinct, from the pre- 
sence of fibrin, or it may be communicated by a contiguous artery. 
The " bruit," above referred to, is not esteemed by Mr. Porter and 
other recent authorities, as altogether infallible, and I have myself 
seen instances when it did not serve to clear up existing doubts. I 
have seen a most experienced and judicious surgeon cut through 
the parieties of the abdomen, with the intention of tying the exter- 
nal iliac artery, for a supposed aneurismal tumour situated imme- 
diately above Poupart's ligament, which, however, in the progress 
of the operation, turned out to be a malignant affection of the lym- 
phatic glands ; and I have known the same excellent practitioner, 
for a tumour which baffled the diagnostic skill of many seniors 
around him, place a ligature on the main artery, under the suppo- 
sition that the disease was aneurism, when it was ultimately proved 
that he was correct. Such instances, it must be admitted, are rare ; 
but fortunately, it is seldom that the symptoms are so very obscure, 
although on all occasions it behoves the surgeon to be cautious in 
his diagnosis. To mistake another disease for aneurism is assuredly 
a serious matter ; but not so bad as the converse. Most surgeons of 
experience must have met with cases of aneurism at the root of the 
neck, wherein some ignorant non-professional parties have been 
advising the use of poultices, and ultimately of the lancet. I have 
myself known many instances of the kind, in which happily, how- 
ever, the latter advice had not been complied with. 
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Many of the usual pathological distinctions between different 
kinds of aneurism seem to me of little value practically. Thus, it 
matters not to the surgeon, whether a popliteal aneurism be true, 
false, or mixed. If the disease arises spontaneously, which it almost 
invariably does here, I know of no difference in practice more appli- 
cable to one case than another, provided always that circumstances 
are favourable otherwise for an operation. The most experienced 
cannot tell when an aneurismal sac is formed by dilatation of all 
the tunics, or merely condensed cellular texture; nor can he be 
sure in what instances there has first been a dilatation of all the 
tunics, and then a rupture of the two internal, and further distention 
of the external. If, however, the aneurismal swelling be the imme- 
diate result of a wound, he may then be sure that, if it is circum- 
scribed, it must be by the surrounding cellular texture, and not by 
any dilatation of tunics. Unless the malady be the result of a 
wound, or of ulceration, (a case of extreme rarity,) it is impossible 
to form a correct idea of the state of the tunics, excepting with 
reference to the age of the individual ; and, therefore, however 
interesting these points may be to the pathologist who examines 
such tumours after their removal, or after death, I repeat that the 
supposed condition of the tunics of an artery in spontaneous aneu- 
rism, ought not in any way to influence the practice of the surgeon, 
in so far as selecting an operation for its cure is concerned. 

The distinctions between aneurism in one vessel, — common aneu- 
rism, as it may be called, and that dilatation of numerous small 
vessels which constitutes aneurism by anastomosis, are, however, 
sufficiently important to demand separate consideration, and the 
latter disease will be particularly referred to in the next chapter. 
Meantime, I wish it understood, that my present remarks are 
intended for that form of tumour which is connected with a single 
large artery. 

The operation which Anel performed, — tying the humeral artery 
for the cure of aneurism at the bend of the elbow, has often been 
quoted to show that Hunter was not original in placing a ligature 
on the main artery leading to the disease, at a point nearer the 
heart; but the grand difference between the cases in which the 
operations were performed by these parties, does not seem to have 
been appreciated, or, at all events, clearly pointed out, by all who 
have discussed the question of priority. Hunter operated in a case 
of spontaneous aneurism, Anel in one where the vessel had been 
wounded. In the former case, there was every reason to suppose 
that the vascular texture was not in a state of health, as evinced 
by the spontaneous dilatation or bursting of the artery; in the 
latter, the puncture with the lancet had evidently occasioned the 
disease, and there was no reason to deem the vessel, immediately 
above and below the wound, otherwise than healthy. Anel did his 
operation in an instance where most of our best authorities would 
still perform the old operation. Hunter tied the femoral artery at 
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a distance from the popliteal aneurism, to avoid the acknowledged 
disadvantages and dangers of the operations previously performed 
in similar cases. In punctui*es of the humeral artery during vene- 
section, there is sufficient evidence to prove, that if ligatures be 
placed above and below the seat of injury, the vessel will close per- 
manently; and, before Hunter's operation, there was no lack of 
testimony as to the formidable results of all preceding operations. 

But such questions do not require to be argued at the present 
day, and I may, therefore, proceed to state generally, that in spon- 
taneous aneurism, when it occurs in any part of the body, where it 
properly comes under the care of the surgeon, and when an opera- 
tion for its cure is resolved upon, the ligature is usually applied at 
some considerable distance from the disease ; on the other hand, if 
it is the result of injury, deligation may be resorted to, as close to 
the orifice in the vessel as may be found convenient. Thus, in the 
humeral artery, when injured during venesection, a ligature is 
applied immediately above the w r ound, and, to prevent bleeding 
from the lower orifice, which may take place in consequence of 
free anastomosis, another is applied immediately below : the aneu- 
rism is actually cut into, and the blood or fibrin turned out. In the 
spontaneous aneurism, however, the tumour is untouched, — left 
entirely to nature. 

The practice in these different cases will be more fully illustrated 
afterwards, and it should be here observed that there may be excep- 
tions to some of these general rules. As, for example, in an aneu- 
rism of the femoral artery resulting from a wound, the surgeon 
would act more wisely in placing a ligature upon the vessel at a 
point nearer the heart, and leaving the tumour untouched, than by 
cutting down to the seat of injury. Here the recurrent circulation 
is not so much to be dreaded as in the arm, and there is every pro- 
bability of the cure going on as it would in a case of spontaneous 
disease. I wish it to be remembered that the practice here recom- 
mended has reference to aneurism, and not to a wound of the vessel, 
with the blood flowing from the surface, for in such a case I might, 
perhaps, prefer exposing the seat of injury, as recommended in after 
parts of this work. 

As it is not my present object to detail all that has been done or 
may be done in the treatment of surgical disease, I need here only 
state, that for external aneurism, the only certain remedy which 
the surgeon possesses, is ligature of the vessel with which the disease 
is connected. Pressure has sometimes proved successful, and in all 
eligible situations there need be no hesitation in giving it a trial, 
although it would be wrong to be sanguine as to the favourable 
issue. It may be applied over the tumour, on the artery leading to 
the disease, or partly on both. I know of no other remedy on 
which the smallest reliance should be placed : the different propo- 
sals of causing coagulation, or deposits of fibrin, by means of cold, 
passing threads through the tumour, or heated wires into it, and by 
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other methods, are all in my opinion of the most futile character ; 
and the trials that have been made of them on the living body, 
should be considered valuable, chiefly on account of the assurance 
which they have given, that their success has not been such as to 
encourage repetition. Success, in a single instance, with one or other 
of such plans, may possibly occur ; but I should deem it unjusti- 
fiable, in most examples, to tamper, either with the disease or the 
patient's credulity, in persisting in their use, or even applying them 
at all. 

In internal aneurisms which are beyond the reach of surgical art, 
there is, of course, every propriety in resorting to a trial of one or 
all of those methods, which have been proposed for the purpose of 
encouraging a spontaneous cure ; but as it is not my present object 
to speak particularly of what is usually termed the medical treat- 
ment, I need not refer to such modes of practice, further than to 
add the testimony of my own limited experience to the vast amount 
of evidence already obtained, that, however laudable it may be to 
resort to such treatment in cases which are so fatal in their charac- 
ter, we possess no remedy which seems to have the smallest specific 
influence on the disease ; at all events such an influence as to lead 
to a certain cure. 

In the practice of surgery, the application of a ligature to the 
vessel with which the disease is connected, has a powerful and spe- 
cific effect ; and although the operation for its accomplishment is 
not without danger, both at the time and subsequently, it possesses 
such advantages over all other modes of practice, that the surgeon 
who, when other circumstances are favourable, hesitates to adopt 
or recommend it, may with justice have either his skill or his sin- 
cerity called in question. 

The immediate effect of a ligature is to check the flow of blood 
through the disease, either entirely, or to such an extent as shall 
permit the contents of the sac to consolidate, by impeding the in- 
fluence of the heart's action. In aneurisms at certain parts of the 
body, it cannot be doubted that after the main vessel has been ob- 
structed by operation, circulation still goes on, though with dimi- 
nished force and quantity. Sometimes this is quite appreciable ; as, 
for example, in the popliteal artery, where pulsation often can be 
felt after obstruction of the femoral ; the same has occurred, too, 
in an inguinal aneurism after ligature of the external iliac ; at other 
times the surgeon cannot feel pulsation, although a very consider- 
able current of blood may be passing along, as is proved by what 
sometimes happens after ligature of the subclavian artery for 
wounds and aneurisms of the axillary. A case will be referred to 
afterwards where such an operation failed, — bleeding continued ; a 
similar case has lately been described in The Lancet,— the collate- 
ral vessels kept up the hemorrhage ; and, indeed, in my opinion, 
complete obstruction through the main vessel, at the seat of injury 
or disease, does not occur in all instances of such operations, and 
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is not absolutely necessary for the cure of aneurism. It is on such 
views that Mr. Wardrop has proposed his operation of impeding 
the circulation through the subclavian artery or through the caro- 
tid, in aneurism of the innominata, by placing the ligature on the 
vessel on the distal side of the tumour, being a modification of the 
original proposal of Brasdor, who imagined that obstructing the 
vessel beyond the disease might have the desired effect. 

The operations of Brasdor and of Wardrop are resorted to only 
in cases where all other modes of treatment are unavailable, more 
especially when Hunter's cannot be put into practice, such as in 
aneurism at the root of the neck. All experience goes to show that 
those proposed by the two first-named authorities can be under- 
taken only as a last resource, and one, also, on which no great 
reliance can be placed ; whereas Hunter's operation may be re- 
sorted to with every probability of success ; but here, it must be 
remembered that no one would recommend the former when the 
latter is applicable ; — in other words, the instance where Hunter's 
operation is practicable, is not altogether so desperate, as when 
either of the others alone holds out a ray of hope. It may be said 
that Brasdor's and Wardrop's operation, the latter in particular, 
has been more successful in aneurism at the root of the neck than 
Hunter's ; — ligature of the innominata for aneurism beyond having 
never entirely succeeded, whilst deligation of the subclavian for 
aneurism of the innominata has actually, in some instances, been 
followed with every good result that could be anticipated. But 
more will be said on these interesting subjects when I come to the 
head and neck ; meantime I shall limit my observations to Hunter's 
operation. 

The usual circumstances which induce the surgeon to hasten an 
operation of any kind whatsoever, or to wait until a more favour- 
able opportunity, will always influence him in selecting a proper 
period for such a momentous one as ligature of a main artery. I 
do not apply such a high-sounding term to the mere manual pro- 
ceeding, for that is of minor consideration in comparison with the 
effects which may be produced on the patient ; a pupil from the 
dissecting-rooms may place a ligature on the femoral, subclavian, 
or other large vessel with as much precision as the most expe- 
rienced operator, but the most skilful surgeon cannot foretell what 
may be the result ; and it is in this light that the proceeding must 
be deemed momentous. Experience has taught that it is wrong to 
wait, after an operation has been determined upon, in the hope that 
by allowing time for the collateral vessels to enlarge, there will 
thus be less chance of mortification occurring immediately after- 
wards. This doctrine formerly prevailed with reference to the 
popliteal and axillary aneurisms, and the tumours were occasion- 
ally allowed to attain an immense size ; now, however, it is the 
practice to operate in such cases at an early date, mortification 
being rarely dreaded, and being moreover as likely to happen in 
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the one instance as the other, perhaps most so when the tumour has 
attained a great size. Instances, however, are not wanting to 
prove, that when the swelling is very small, there is no immediate 
hurry ; I have myself watched one, of undoubted character, on the 
axillary artery, for several years, and could observe no perceptible 
increase in its size ; and examples where spontaneous cures have 
occurred within a certain period, might also be adduced to sanc- 
tion the advice against precipitancy. I have seen a case of popli- 
teal aneurism, where all the symptoms were distinct, and where 
an operation was contemplated within a brief period, in which, be- 
fore the time agreed upon had arrived, all pulsation in the tumour 
had ceased, and the disease underwent a spontaneous cure. But I 
believe the general rule of operating at an early period to be a good 
one, and would not delay, when such a proceeding was deemed 
necessary, excepting for some other and better reasons than those 
above referred to. 

Two aneurisms, one in the ham and the other in the groin, on the 
same limb, have been cured by one operation on the external iliac 
artery ; and the disease has been successfully treated by the Hun- 
terian operation, first in one limb and then in the other, as has 
occurred in the practice of Sir W. Newbigging. In such cases, 
I deem it almost as unnecessary to inform the young surgeon that 
he may operate, as to remind him of the impropriety of tampering 
with an external disease, whilst there is an incurable internal affec- 
tion present. It may be well, however, to keep this circumstance 
in view, that when aneurism has come on spontaneously in one part 
of the body, it may possibly have done so in another ; and therefore 
in all external cases of this disease, a strict investigation should be 
made as to the condition of the large internal vessels. I need not 
here allude to all the circumstances that may argue for or against 
an operation, but I cannot help referring to one case which has 
come under my notice. Mr. Watson, my former colleague in 
The Royal Infirmary of Edinburgh, had a case of popliteal aneu- 
rism in a female six months gone with child; an operation was 
determined on, but circumstances occurred to prevent it. In the 
meantime, the late Professor Hamilton's opinion was taken as to the 
propriety of operating on a female in this condition, and he advised 
against it. The patient returned to the country, and in due time 
was delivered. In the interval the disease had greatly increased in 
size ; on childbed the limb became additionally swollen, the limits 
of the tumour became less distinct, and death occurring ten days 
afterwards, afforded Mr. Watson an opportunity of ascertaining by 
dissection, that the aneurism (in his opinion) had burst into the 
knee-joint and surrounding textures during delivery. Although the 
advice for delay under the peculiar circumstances came from such 
a high obstetrical authority, and admitting, as I do, that all formi- 
dable operations should, if possible, be avoided at such periods, 
I think it may fairly be doubted whether in this case it would not 
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have been better to have operated at the earliest date at which the 
patient sought advice. Were a similar case to occur to me, I 
should feel inclined to proceed at once, although it must be admitted 
that many circumstances might lead a judicious surgeon to delay. 

The individual operations for aneurism will be particularly 
described afterwards ; but, to save frequent repetition, I may here 
state, that the incisions through the integuments over a large artery 
should always, if there is no reason to the contrary, be very free, 
and that those in the vicinity of the vessel should be limited, and so 
cautiously made as to disturb it in the smallest possible degree. 
The old practice of carrying the finger under an artery, is now out 
of date, and the same may be said of that of passing a couple of 
threads or more around the vessel at different points; — a pre- 
caution which was erroneously supposed to guard against second- 
ary hemorrhage. Among surgeons of the present day, the general 
custom seems to be that of only exposing such an extent of the 
vessel as to make sure of its identity, and to permit of the introduc- 
tion around it, of such a needle as that delineated at p. 40, and such 
a ligature as that described at p. 37. The treatment of the wound 
must be conducted according to the ordinary principles of surgery, 
and the most probable after-events will be specially referred to, 
when each individual operation is under consideration. 

The same kind of practice with reference to the ligature, which 
I have inculcated in previous pages, should be adhered to in the 
operation for aneurism. The thread should be drawn sufficiently 
tight to prevent it from slipping from its place on the artery, or the 
knot from loosening. In tying a ligature in this operation, as well 
as in amputations and other large wounds, I imagine that, if these 
two objects be kept in view, it signifies little about the particular 
effects on the arterial tunics ; that is, whether the two innermost be 
divided or not. I believe it will scarcely be possible to sink the 
noose sufficiently deep into the artery, without dividing the inner 
and middle coats, and am also of opinion that the adhesive inflam- 
mation is much more certain after such an injury than when the 
tunics have been merely laid in apposition ; but it cannot be doubted 
that adhesion and obliteration will occur under either circumstance, 
and the nicest perception in him who draws the noose, will not, on 
all occasions, indicate the exact amount of laceration of these tunics. 

The proposal of using temporary ligatures, that is, allowing the 
thread to remain on the vessel any period from a few hours up to 
fifty or more, although successful in the practice of Travers, Roberts, 
and others, seems to possess no decided advantage, whilst there are 
strong and obvious reasons against it ; and the same may be said 
of gut, wire, and other materials not referred to previously, which 
have been proposed as ligatures in operations for aneurism. 

The practice with regard to aneurismal varix and varicose 
aneurism, may be partly ascertained from observations in some 
preceding pages, but will be more particularly referred to in the 
surgery of the upper extremity. 



CHAPTER XXV. 

ANEURISM BY ANASTOMOSIS. 

Aneurism by anastomosis is, in most respects, so essentially dif- 
ferent from the other kinds of aneurism, that the treatment requires 
some separate notice, more especially in this part of my work, as 
it is a disease which may occur in any part of the body, and the 
general principles of treatment are, under ordinary circumstances, 
alike applicable to all. 

The peculiar characters of this disease seem to have been first 
clearly pointed out by John Bell, whose descriptions of it are so 
accurate that little of importance has been added since his time. 
He imagined, that it consisted of enlarged arteries and veins, com- 
municating freely by cells of the cellular tissue ; but most patholo- 
gists of the present day agree, that what he considered cells, are 
merely dilated and tortuous vessels, inosculating directly with each 
other, and my own investigations lead me to acquiesce in the latter 
view. Some years since, I had occasion to amputate the foot for 
a large aneurism by anastomosis : on injecting it afterwards, the 
fluid (rather a coarse one) passed rapidly from the arteries into the 
veins, by direct continuity, and the dissection, which was made by 
my assistant at the time, Mr. Stephen Stanley, now of the Royal 
Navy, showed several large points of communication. The pre- 
paration is in the Museum at King's College. 

Mr. Bell, in his descriptions, makes allusion to the resemblance 
which the disease has to the erectile tissues, such as the penis and 
gills of the turkey-cock. He gave it the name of Aneurism from 
Anastomosis ; but recently, from the example of Dupuytren and 
others, it has often been called the Morbid Erectile Tissue. The 
terms noevus, and subcutaneous nsevus, have often been used of late 
years, too, but I fear with some degree of confusion. I know of 
little or no physical difference between the disease described by 
Mr. Bell, and that spoken of by Mr. Wardrop, under the name of 
subcutaneous naevus, but between the latter and the nsevus mater- 
nus there are important distinctions, and it is a pity, I think, that 
these two terms should, in some degree, have been confounded, and 
applied, as they often are, to one and the same disease: the mother's 
mark being, in reality, only a red or bluish appearance, occasioned 
by a peculiar arrangement, perhaps even enlargement, of the ves- 
sels of the skin, showing no tendency to increase, and being in no- 
wise dangerous, or even troublesome; whilst the subcutaneous 
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noevus has all the symptoms, properties, and dangers of the disease 
originally described by Mr. Bell, under the title of Aneurism from 
Anastomosis. 

This disease may be treated by local measures, or by a mode 
similar to the Hunterian operation. In the first of these methods, 
the object being to remove the tumour by excision, by sloughing, 
or to alter its condition by exciting inflammation : in the second 
the force of the current of blood is taken off, diminution of the 
swelling succeeds, coagulation perhaps occurs, adhesion, and obli- 
teration. 

In certain instances, local treatment cannot 4>e adopted, as when 
the disease occurs in the orbit, antrum, or other deep-seated parts ; 
and in such cases, ligature of the common carotid, or other laro-e 
vessel, whose branches lead directly to the disease, is the only 
resource. Fortunately, such operations have often proved success- 
ful, and therefore there is some encouragement to adopt them, 
although I should, on most occasions, when practicable, be inclined 
to prefer local measures only. 

If it is not wished to make free use of the knife, a variety of plans 
are at the command of the surgeon, with which he may attempt a 
cure — the immediate object of all of them being inflammation. 
This process may be excited by pressure, vaccination, by caustic, 
by heated wires, by needles, setons, single threads, or by subcuta- 
neous incisions. 

Pressure may be, in some cases, applied both on the tumour and 
on the vessels leading to it, as on the scalp, for instance, but it can 
seldom be done with great effect. On children, who are most fre- 
quently the subjects of practice for this disease, it is difficult to 
keep bandages and hard pads properly applied, and it does not 
often happen that the tumours are so situated that the plan can be 
available. Unless there be bone immediately below the mass, suf- 
ficient pressure cannot be applied. This method has first the effect 
of preventing the blood from circulating in the enlarged vessels, 
and then producing inflammatory action. Of the method by means 
of plaster of Paris I have no experience. 

The method by vaccination is rarely put into practice, for 
although the disease is often congenital, it is seldom that any ope- 
ration is thought of or required, before or at the usual age for this 
proceeding ; moreover, it is only in instances where the tumour is 
very small, that such a mode could have sufficient effect. 

Caustic potash has been used with good effect ; but unless the 
tumour be very small, and the caustic freely applied at first, or 
often repeated, it is, in my opinion, inferior to some other modes of 
treatment, although it is backed with the recommendation of Mr. 
Wardrop. 

The practice of pushing heated wires or needles into such tu- 
mours, will cause sloughing and inflammation. Professor Pattison 
has succeeded in this way, and speaks highly in its favour. 
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I have frequently obliterated small vascular points by passing a 
needle through the disease, and twisting a thread around it as in 
making the twisted suture. On these occasions, I have sometimes 
withdrawn the needle in the course of eight-and-forty hours, in 
other instances, allowed it to remain longer, and in some, to sepa- 
rate by ulceration. 

A seton, carried through the centre of such diseases, has been 
known to excite high inflammation and obliteration. A needle 
should be used for the purpose, and the thread should be sufficiently 
large to fill up the track of the wound, otherwise troublesome 
hemorrhage might 4)e the result. In some instances, when I have 
tried this plan, I have subsequently, in the same tumour, observed 
that two or three single threads, passed through different parts of 
the disease, by means of a common sewing needle, have had a 
more decided influence than the large single cord composing the 
seton. 

Two or three subcutaneous incisions will have the double effect 
of destroying some of the enlarged vessels, and exciting inflamma- 
tion afterwards. The blood which escapes in these instances will 
press upon the vessels forming the tumour, and being in a manner 
infiltrated amongst them, may cause more extensive inflammation. 

It has been recommended to push the nozzle of a small syringe 
into the mass, and thus introduce a quantity of irritating fluid, such 
as tincture of iodine, so as to excite the desired amount of inflam- 
mation : — but there is scarcely an end to the various methods by 
which this process may be excited. 

Of all these plans, after having repeatedly tried most of them, I 
am inclined to give the preference to the needle and twisted thread. 
If the tumour is small, one will suffice, but more may be used. In 
the event of not succeeding, or possibly, even at first, I should 
resort to the use of two or more single threads. By either of these 
methods there is every probability of success, and there is less pain 
and trouble than with some of the others. Moreover, the scars on 
the surface will be less observable than when other measures, such 
as the caustic or cautery, have been used. 

The fearful account which John Bell gave of certain attempts to 
remove these tumours by the knife, had, probably, a strong effect in 
preventing any interference with them in this way; and, indeed, 
unless the surgeon can make sure of the limits of the disease, he 
will seldom be justified in adopting such a course ; for although an 
energetic practitioner may arrest the bleeding, which is the imme- 
diate and certain result of cutting into such tumours, and dividing 
so many enlarged vessels at the same time, there may be a greater 
quantity of blood lost than prudence would deem right. I have 
seen a free incision made into a large tumour of this kind on the 
forehead; and although the bleeding was copious for an instant, the 
surgeon was so well prepared with proper pads and bandages, that 
comparatively little blood was lost. Here the operator had pre- 
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viously assured himself that the bone was sound behind ; and as 
the head was fully developed and the patient far beyond infant 
years, there was no difficulty in keeping up sufficient pressure. 

If the limits of the disease are well denned, there need be little 
dread of bleeding, for incisions in the healthy parts around will not 
give rise to greater trouble than under other circumstances. The 
principal objection to this plan is the size of the wound, and conse- 
quent scar ; and, moreover, there are few instances in which it is 
admissible. 

To avoid the danger of bleeding, it has often been the custom to 
encircle these tumours with a stout thread, which is drawn suffi- 
ciently tight to cause strangulation and sloughing. The usual prac- 
tice has been to push a needle through the centre of the disease, 
and thus convey a double ligature across, one being tied around the 
root of one half of the tumour, the other round the opposite half, 
both including skin as well as disease. This mode is very efficient, 
but painful, and liable to objection from the size of the scar, which 
must be the result ; besides, if the base of the tumour is broad, com- 
plete strangulation may not be effected at once, and new threads 
must be introduced. 

[With us, two needles are often passed transversely beneath the 
base of the tumour, taking care that they enter and pass out at a 
little distance beyond the diseased structure, after which, a ligature 
is drawn around its base sufficiently tight to strangulate it. This 
mode of procedure is well adapted for the removal of all tumours 
of this kind, of moderate size ; the operation being safe and quickly 
performed, and the pain caused by it but of short duration. The 
double ligature passed through the centre of the tumour, may be 
followed by some hemorrhage after the tightening of it, from the 
separation of the surfaces through which the needle is passed, 
besides which, the situation or shape of the aneurism may be such 
as to make it very difficult to fasten the ligature on either side 
around its base entirely beyond the limits of the affection. A single 
needle placed under the centre of the tumour is also generally 
insufficient to procure the enclosure of all the diseased part within 
the loop of the ligature. — N.] 

A method by incision of the skin and the ligature has been most 
successfully resorted to by Mr. Liston. By convenient incisions 
the skin has been elevated from the circumference of ihe tumour ; 
needles and threads have then been introduced, and the diseased 
mass has been treated in the manner above described. This plan 
has the advantage of preserving a larger portion of skin, and also 
of allowing the noose to be drawn more closely in contact with the 
disease, which is thus effectually compressed at once. The sur- 
geon's judgment must indicate the proper incisions and flaps to be 
made on such occasions. If the tumour is prominent, and the 
disease involves part of the skin, the knife should be so carried as 
not to interfere with it ; but generally towards the circumference 
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of such growths it is perfectly healthy, and can be raised without 
much danger of cutting into the mass. The needles used in such 
operations may be similar to those represented at p. 40, or to that 
seen at p. 41, which, being set in a handle, enables the surgeon to 
use it with greater force and precision. Common ligature thread 
is not strong enough to permit a sufficiently firm noose being 
drawn, and small whip-cord will be found more advantageous. 
Instead of one needle only being used to carry across a double 
ligature, another, armed in a similar manner, may be run at right 
angles with the first; and thus, by four threads being present, more 
complete strangulation may be effected. Such a method I have 
often resorted to in removing hemorrhoidal tumours with ligatures. 
Of all these different methods I give the preference to the latter 
wherever it is practicable, and when it is desirable to get rid of the 
tumour at once. Instances occasionally occur, however, where 
even this method cannot be resorted to with propriety. Some 
years ago I treated a case of this disease in a lad about the age of 
puberty. The tumour was situated on the outside of the thigh, 
midway between the trochanter and the external condyle ; it was 
but slightly prominent ; and although its diameter in all directions 
seemed three or four inches at least, its exact limits could not be 
made out. On all sides large pulsating vessels could be felt passing 
into it, and there was every reason to suppose that the affection was 
deeper than the aponeurosis. It had been present from infancy, but 
had only lately come near to the surface, where several small ulcers 
had formed, from which the blood flowed copiously on any unusual 
effort being made. Being unable to commence any active occupa- 
tion, the patient was willing to submit to whatever plan of treat- 
ment might be advised. Excision seemed out of the question, inci- 
sion equally so ; and the breadth, flatness, and supposed depth of 
the affected mass, precluded any attempt to cause the part to slough 
away with ligatures. The parts were not favourable for pressure, 
and vaccination or caustics seemed insufficient for the bulk of the 
disease. I used a variety of needles in the manner already described, 
and with some good effect. Still, however, the formidable part of 
the disease remained. I then passed several large cords, as setons, 
and these, too, had a favourable influence, but the affection was far 
from being cured. Ultimately finding that these measures excited 
far less inflammatory action than might have been expected, I 
introduced, by means of long slender needles, a variety of single 
threads in all directions. More severe action than ever ensued, 
and when the swelling thus produced had subsided, the tumour was 
smaller, and firmer than it had ever been ; there was less distinct 
pulsation in it, and a thrill, which was perceptible previously, could 
not now be detected. When the various apertures on the surface 
had firmly cicatrized, I allowed the boy to move about as he thought 
proper ; and after watching him for more than a year, I could per- 
ceive no indication of the disease being likely to trouble him further. 
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Several small vascular points were still visible on the surface, but 
these caused no uneasiness ; and, I believe, had the patient been 
anxious, might have been advantageously treated in a similar man- 
ner. As it was, the lad, from having been unable to walk without 
dread and danger of bleeding, now considered himself equal to any 
fatigue, and called to show himself, previous to entering on the 
active duties of a sailor. 

Aneurism by anastomosis is most frequently seen in the skin and 
subcutaneous cellular texture, more especially about the head and 
neck ; but it may be seen in any region, deep-seated or superficial, 
affecting only a portion of a limb or the whole textures. A finger 
or toe may be the seat of the disease, or the entire thickness of the 
leg may be affected. 

Of late years a disease named Aneurism of Bone has been a good 
deal spoken of; and my friend Dr. Handyside, of Edinburgh, has 
written an excellent treatise on the subject. I have often thought 
that it is no other than aneurism by anastomosis, modified in 
some of its symptoms and its condition by the peculiar texture in 
which it is situated. It has hitherto been observed chiefly in the 
cancellated texture of the upper part of the tibia ; and as it is evi- 
dent, that few of the local measures referred to in the preceding 
pages could be of any service in such a situation, unless ligature of 
the femoral artery checked the disease, amputation would be the 
only resource. If the surgeon thought of scooping out the disease, 
as he would a caries, in the manner which will be described with 
reference to the last-named condition in the tibia, I would recom- 
mend that both he and the patient should be prepared for the 
necessity, which might immediately ensue, of amputating the limb 
above the knee. The disease has been found to extend so deep in 
the interior of the bone, and also to cause such expansion and 
swelling, as to be far beyond reach from such local measures. 
Ligature of the femoral has been known to be successful ; and 
judging from the favourable issue of deligation of the carotid for 
similar tumours (as I suppose them) on the head, by Travers, Dal- 
rymple, and many subsequent operators, out of whom I may single 
Dr. Mussey, of America, and Professor Kuhl, of Leipzig, who have 
even tied both carotids for such a disease on the scalp, I imagine 
that it would be the most judicious practice to try such a method, 
before resorting to others, which more immediately implicate the 
safety of the limb. A most interesting case, in the lower part of 
the femur, supposed to be of this kind, is related by Mr. Hargreaves, 
of Burnley, in the Medical Gazette for 3d June, 1842. The femoral 
artery was tied, and apparently with good effect, when, unfortu- 
nately, the patient died from an attack of purpura before the effi- 
cacy of the operation could be considered as fairly tested. 

[In the American Journal of the Medical Sciences for February, 
1840, I reported a well-marked case of aneurism of bone, seated in 
the upper part of the tibia, in which the disease was apparently 
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cured by ligature of the femoral artery ; but thirteen months after, 
the patient returned with a tumour of greatly increased size in the 
same situation, and underwent the operation of amputation. Du- 
puytren has related instances where a like practice was followed 
by a similar result. That ligature of the principal artery exercises 
considerable influence in diminishing the rapid growth of these aneu- 
rismal tumours of bones, there can be no doubt, but even should the 
aneurismal character of the disease be wholly removed by this 
means, the absorption and degeneration of structure in the bone 
affected will in most cases be found so great, as to preclude all hope 
of a permanent cure by this measure. In the cases cited in the 
text, where deligation of the carotid was successfully done by Tra- 
vers, Dalrymple, Mussey, and Kuhl, the tumours were all developed 
in the soft parts. — N.] 



CHAPTER XXVI. 

TUMOURS. 

The term Tumour is in general use amongst surgeons, to indi- 
cate swelling on any part of the body, under almost any circum- 
stances : thus, a swelling in the scrotum, from whatever cause it 
may arise, whether from enlargement of the testicle, hydrocele, or 
hernia, is usually called by the name of tumour : effusion into the 
synovial capsule of the knee-joint is often thus designated, too, as 
well as the different forms of white-swelling. Enlarged tonsils, 
enlarged thyroid gland, enlarged prostate, local enlargement of 
veins (varices), are also spoken of under this general title. Strictly, 
the term is applied to instances of adventitious formations of a pro- 
minently local character, which may or may not resemble the 
natural textures of the part or of the body. For example, if a 
person grows very fat, although the whole body is thus augmented 
in size, we do not apply the term tumour ; but if there is an extra- 
ordinary secretion of this fluid in a particular region of the body, 
constituting a distinct swelling, separated from the surrounding fat 
and cellular texture by a distinct capsule of the latter tissue, we 
apply the term tumour, — fatty or adipose tumour, in consequence 
of its resemblance to common fat. Again, in the same tissue, a 
growth may form, which has no resemblance either to it or to any 
other healthy texture, whilst in other instances there may be a 
degree of resemblance to some normal tissue, as in the medullary 
tumour, which, however, may be met with in muscle, bone, or any 
other texture. 

However laudable it may be to endeavour to give precision to 
the word tumour, I doubt if surgeons will ever give up the terms of 
tumour of hernia, tumour of hydrocele, tumour of hydrocephalus, 
tumour of abscess, and such like. Dr. Warren, one of the latest 
authorities on the subject, has been content to leave the term as he 
found it ; and, indeed, except among excessive sticklers for remark- 
able precision of language, — who are not on that account, how- 
ever, to be considered the most precise or intelligent practitioners, 
— I have never seen any difficulties as to what condition the name 
of tumour was or was not applicable. 

Tumours vary in size, shape, position, and organization, to an 
endless extent. The size may be so small as to be scarcely appre- 
ciable, or so large as to equal the aggregate of one half of the body 
or more. The shape is exceedingly variable, — round, flat, oblong, 
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pyriform, and so forth : they may occupy any part or texture, on 
the surface of the body, or deep-seated ; and their organization and 
physical appearances are such, that even the most experienced 
pathologist frequently meets with examples which he may not have 
observed before. 

Sometimes tumours are of a solid fleshy character throughout, 
such as were described by Mr. Abernethy under the title sarcoma- 
tous ; at other times they consist of a bag or cyst, which contains 
fluid, — the encysted species of the same author : occasionally there 
is a sort of combination of the two, for there may be one cyst or 
more, in a tumour whose general character is sarcomatous, and in 
another case a cyst may ultimately assume the appearance of a 
more solid growth. Indeed, according to Dr. Baron, and also cer- 
tain modern doctrines founded on microscopic researches, there 
are grounds for supposing, that even the most solid tumours are 
originally formed of cysts, — hydatids, — cytoblasts, as they have 
recently been named. 

For practical purposes, the arrangement of tumours into those 
which are malignant, and those which are not so — benign, as they 
are called — is perhaps the most useful. I here use the term malig- 
nant, as it is generally applied to such diseases as scirrhus, medul- 
lary sarcoma, and melanosis. These are maladies which, if not 
interfered with by the surgeon, are certain to get worse, — to con- 
taminate the system, (if, indeed, they are not already local effects 
of constitutional disease,) and to be the direct cause of death. The 
non-malignant, or benign tumour, is exemplified in what Abernethy 
called the simple sarcoma, or the adipose sarcoma, the cystic sar- 
coma, and the painful subcutaneous tubercle, described by Mr. Wil- 
liam Wood : the different forms of encysted tumour also come 
under this title, whether the cyst contains a thin fluid like serum, or 
a thick curdy material, whether it be wen, ganglion, meliceris, 
atheroma, or steatoma. 

The opinion that such a disease as scirrhus is entirely of a local 
character in its early stages, seems to gain additional advocates in 
the present day. Dr. William Budd, of Bristol, has ably endea- 
voured to prove this in a paper which was read before the British 
Medical Association, and afterwards published in the Lancet for 
May 1842. Surgeons (even some of those inclined to deem it 
hereditary, and therefore constitutional) may be said always to 
have acted on such an opinion, and, as soon as the real character 
of the disease has been recognised, have resorted to an operation 
for its removal, under the impression, that if in reality local and 
excised at an early period, there is less chance of the system being 
contaminated, or in other words, a similar disease showing itself in 
another and probably a distant part of the body. 

It is often an important and difficult question to determine when 
tumours are malignant or the reverse ; and the most experienced 
cannot always do so on the living subject. When the tumour is 
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removed there is less difficulty, for there are few who cannot 
recognise the differences between the two kinds. The scirrhous, 
medullary, and melanotic growths can be detected at a glance : the 
fatty and encysted as readily, and the distinctions between them 
and those first named can, with equal facility, be made out. There 
are certain tumours, however, especially some of those in the bones, 
whose particular characters as to malignancy, or otherwise, cannot 
so easily be appreciated, even when removed from the body, and 
often in such cases the most accomplished pathologist must be con- 
tent to watch the issue. If there is no return of the orowth, he 
concludes that in all probability the disease has not been malignant, 
and vice versa. 

The symptoms do not always indicate the characters now under 
consideration. For instance, pain is not a test of malignancy ; for 
the most painful of all, perhaps, is the painful subcutaneous tuber- 
cle, which, however, is not malignant ; whilst, on the other hand, 
medullary sarcoma, one of the most malignant of all growths, is 
not characterized by remarkable pain. The peculiar prickling lan- 
cinating pain of scirrhus is often a good test of the disease ; but 
frequently such tumours are met with, in which this symptom is by 
no means conspicuous. Rapid growth is probably a more certain test 
of malignancy ; but many exceptions to this may be met with also. 
I am most inclined to take as good criteria, the apparent effect 
which tumours have upon the constitution, and the extent of their 
connexions with the neighbouring parts. If a patient, after a growth 
has existed for some time, gradually loses flesh, becomes pale and 
languid, has constant uneasiness (if not pain) in and around the 
part, I consider these good grounds for suspicion that the affection 
is malignant ; and if, in addition, the local disease has no distinct 
limits, (in other words, if the exact line of separation between the 
sound and affected parts cannot be made out,) if the tumour be in 
a manner fixed, if the skin over it does not appear healthy, how- 
ever much it may be stretched, and does not glide over the swell- 
ing, and if the latter does not move readily on the subjacent parts, 
— if, added to these, the whole or a great part of the thickness of a 
limb, or wherever the disease may be, seems to be more or less 
involved, there need be little doubt, that the disease is malignant. 
Some objections to these general characters will at once be per- 
ceived, — as, for example, a tumour of bone cannot be moved like 
one of the soft parts ; and, in certain instances, there are additional 
characters which indicate peculiar diseases, as the ulceration, in 
the latter stages of scirrhus, or the bleeding growth in fungus hse- 
matodes. 

My own experience coincides entirely with that of every unpre- 
judiced observer, that when malignant growths are removed with 
the knife their return is but too likely; nevertheless, as excision 
gives the only chance of security — a point on which most parties 
seem to agree — an operation should always be resorted to, provided 
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the knife can be carried beyond the supposed limits of the disease ; 
and, moreover, I deem it one of the duties of the practitioner, to 
urge the patient to submit to such a proceeding. Many imagine 
that one time will be as good as another for such a purpose, and 
most will be pleased to put off the evil day ; but if our professional 
education does not tell us how to cure such diseases by less harsh 
measures, it enables us, at all events, to foresee the threatened dan- 
ger, and to warn the patient of it at an early period. 

When the growth is supposed to be non-malignant, there is less 
imperative necessity for interference. Thus in a fatty tumour, or 
one of an encysted character, the decision may be almost allowed 
to rest with the patient. The latter form is frequently met with on 
the scalp, and the fatty often acquires an immense size, so as to 
produce marked disfiguration, and perhaps inconvenience, both 
from its bulk and weight. If, however, the patient is willing to put 
up with such conditions, it is not incumbent on the surgeon to press 
an operation, as it would be in an instance of malignant affection. 

In all instances of a doubtful nature, if the circumstances are 
otherwise favourable, I believe that the surgeon best does his duty 
who recommends an operation. In inculcating this practice, I by 
no means wish it understood, that the knife is to be the immediate 
expedient ; on the contrary, in the early stages of tumours, when- 
ever such measures can be resorted to as may be supposed to cause 
absorption, they should have a fair trial ; but when such plans fail, 
as they will almost invariably do, and if there is reason to suppose 
that the further continuance of the disease will be detrimental to 
health, I deem the practitioner highly culpable who still tampers 
with it, and persists in placing faith in either local applications or 
constitutional remedies. 

Under the supposition that the vessels in a part where tumour first 
begins are preternaturally excited, it is customary to apply leeches 
in the neighbourhood ; counter-irritation is afterwards resorted to, 
on similar views to those which lead to the employment of such a 
remedy in deep-seated inflammation. The plan of tying one or 
more of the enlarged arteries leading to the disease, as in the case 
of bronchocele, and thereby directly cutting oft" some of its chan- 
nels of supply, has also been put into execution, probably on similar 
principles. 

The various local means which have been used on these occa- 
sions are much the same as those already referred to in describing 
the treatment of inflammation and some of its consequences, and 
I need not therefore enumerate them again. Iodine is the remedy 
in which most faith has been placed for the last fifteen or twenty 
years ; but I am free to confess, and I deem it my duty to do so, 
that I have never in one single instance seen an organized adventi- 
tious growth removed by it. I have already stated my conviction, 
that large swellings of serum, lymph, blood, and pus, may gradually 
disappear, — be absorbed, as we say in common language, — and 
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I firmly believe that on many occasions iodine, used internally, but 
particularly externally, produces more decided effects in some of 
these instances, than any other means we know of. Hydrocele, 
hydrophthalmia, effusions into joints, cysts (though rarely), enlarge- 
ments of glands, such as the lymphatic or the thyroid, even gelati- 
nous alterations of synovial membranes, will all disappear under 
the use of iodine ; but I think I may challenge any one to produce 
a single case where an exostosis, a scirrhus, a medullary sarcoma, 
or a fatty tumour, has been removed by its influence. I am myself 
a great admirer of iodine in its different forms, and I often wonder 
whether the remedy has not suffered in character from the over- 
weening confidence of some of the zealous advocates for its sup- 
posed extraordinary powers ; and in numerous instances where 
improvement has taken place during its use, I fear, that as in the 
case of many other so-called specifics, there has been too little note 
taken of those changes, both local and constitutional, which are the 
results of time and other circumstances. 

Operations for the removal of tumours may be amongst the most 
simple in surgery, or amongst the most difficult and dangerous 
which the surgeon is ever called on to perform. The smallest 
possible amount of skill or manual dexterity may suffice in one 
instance, whilst in another, anatomical knowledge, facility in the 
use of instruments, judgment to plan, and courage to execute, all 
the steps of the operation, are indispensably necessary. 

Encysted tumours may be operated on in a variety of modes. 
If of that kind commonly known under the name of ganglion (most 
frequently seen about the wrist and ankle), and if the cyst is not 
dense and strong, a little pressure with the fingers, a smart blow 
with the knuckle, or with a book or other solid substance, will cause 
it to burst ; the fluid will be extravasated in the surrounding cellular 
texture, and then absorbed ; some inflammation will be excited, 
partly by the injury of the cyst, and partly, perhaps, from the extra- 
vasation ; adhesion and obliteration of the sac will occur, and so 
the disease will be got rid of, and in the course of time no vestige 
of the sac will remain. Sometimes the sac cannot be burst, and 
then a needle may be pushed into it at one or more points, or a sub- 
cutaneous incision may be made to allow the fluid to escape into 
the surrounding texture. In either of these modes it may be well 
to scratch the interior of the sac, so as to induce inflammation ; 
and whether these plans are followed, or the tumour is burst, a pad 
and bandage should be applied to keep the surfaces of the cyst in 
apposition. I have occasionally, in large collections of fluid in the 
sheaths of the tendons about the wrist, successfully introduced a 
single thread, much in the manner recommended for the treatment 
of aneurism by anastomosis. Sometimes tincture of iodine has been 
thrown into these cysts, and numerous other methods have been 
followed, all of them with the view of exciting inflammation within. 
These cysts often require to be freely laid open with the knife, and 
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treated as we would an abscess, after incision : the house-maid's 
knee and miner's elbow, which, in their inflamed state are in some 
measure like the cases under consideration, may be treated as above 
recommended ; but the sac, especially over the patella, is often so 
thick, that it is better to dissect it away entirely ; indeed, in most 
instances, with the sac in this condition, it is the best mode of pro- 
cedure. In cutting out such tumours, the sac may either be laid 
open, and then partly torn and partly cut away with the knife or 
scissors, or it may be removed entire. One or other of the latter 
modes is required for the treatment of wens, for which excision is 
deemed necessary ; and in all such instances when the contents of 
the sac are supposed to be of a nature that absorption will not likely 
occur, it is best at once to make use of the knife. When encysted 
tumours are of considerable size, it may be proper to remove an 
elliptical portion of skin, and whenever an operation is undertaken, 
the whole of the sac should be carefully removed, if it is possible to 
do so with propriety. When the cyst seems loosely attached to the 
neighbouring textures, I believe that it will generally be best to open 
it, turn out the contents, and then with well-pointed forceps (see p. 23) 
to seize the membrane, and tear it out ; if, however, there is much 
dissection required, I imagine it is best to keep it entire, and even 
when it is accidentally punctured, I would recommend a thread to 
be cast round the opening to prevent escape of the contents, which, 
if not confined in this way, might prove more troublesome than 
blood, by obscuring the course of the knife. 

For the excision of solid tumours, the surgeon must be guided 
by their shape, size, situation, and connexion, in forming his plans. 
Rules will be afterwards given as applicable to special cases, and 
at present I may refer to the description of the proceedings for the 
removal of the mamma, as containing a variety of instructions 
which may serve for operations on tumours in other parts of the 
body. In general it is necessary to cut all the connexions ; for, 
with the exception of certain kinds of cysts above alluded to, and 
the example of the adipose tumour, both of which may be torn out 
after the skin has been divided, the knife cannot be dispensed with. 
The last-named growth is usually so loosely attached, that there is 
seldom any trouble in separating it with the handle of the knife, or 
with the fingers. It should at all times be an object with the sur- 
geon in such proceedings, so to plan his external incision as to leave 
the smallest possible amount of scar afterwards, and, in cutting the 
deeper parts, to avoid important organs as much as circumstances 
will permit. He should not, however, so limit his incisions through 
the skin as to hamper himself in future stages ; and in removing 
malignant growths, he ought to bear in mind, that it is better to 
sacrifice a considerable portion of the surrounding healthy parts, 
than to leave the slightest vestige of disease in the wound,— the 
operation here being done to save life. 

The method of removing tumours by ligatures, caustics, or can- 
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tery, is, in general, very objectionable. In some instances of malig- 
nant nature, or where it is deemed unsafe to carry the knife beyond 
certain limits, such measures are occasionally resorted to ; but the 
practice cannot be recommended excepting under peculiar circum- 
stances. A strong escharotic, such as the corrosive sublimate, 
usually, I believe, forms the principal ingredient in some nostrums 
which are said to cure cancer and other " incurable" diseases : the 
materia], (generally in the form of a paste,) converts the tumour, 
or diseased surface, into a slough, and sometimes the malady is 
thus rooted out, by a hap-hazard proceeding, to which no rational 
medical man would consider himself justified in submitting his pa- 
tient. I have known more than a single example of this kind, 
where a large portion of the integuments of one side of the chest 
has been destroyed in this way: — cancer, mamma, and all, have 
dropped off as a slough, and the large sore has ultimately healed. 
It is notorious, however, that death has often been the result of 
such empirical practice, and I doubt if any surgeon would dare to 
treat an extensive disease in this manner. One case I deem worthy 
of notice here : a man had a tumour of malignant aspect in his 
cheek ; an eminent and highly qualified surgeon removed it with 
the knife ; the disease returned, — was again operated on by the 
same hand, and once more appeared ; the patient, unwilling to sub- 
ject himself to another cutting operation, allowed an escharotic to 
be applied by a non-professional party, which effected a complete 
cure. I believe that in this instance the operator had been too 
sparing in his incisions. I once operated in a similar example for 
the third time, and succeeded in completely removing the affection. 
Sloughing sometimes occurs spontaneously, and performs a cure 
where the surgeon's calm judgment has been against interference : 
I know of two instances of supposed malignant disease in the upper 
jaw, where the whole parts have sloughed spontaneously, and per- 
fect cures have followed. 
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AMPUTATION. 

It will be afterwards found, that, in describing the mode of am- 
putating in different parts of the extremities, I have almost inva- 
riably recommended the flap operation, as it is called ; that is, by- 
preserving the principal part of the future covering of the exposed 
bone or bones, from one or two sides of the limb, by the single flap 
or the double, according to circumstances. Since 1679, when 
Lowdham first proposed this operation, there has been great con- 
troversy as to its merits, and those of the mode by circular inci- 
sions. Previous to the last twenty years, although the operation 
may be said to be entirely British in its origin, the circular method 
seems, with few exceptions, to have been universally followed by 
surgeons of this country. Of late, the proceeding by flaps has 
again been introduced, more especially among those who have 
been educated in Edinburgh within the abovenamed period. The 
influence and example of Messrs. Liston, Lizars, and Syme, must 
have induced thousands to follow this plan. Sir George Ballingall 
also, if I remember aright, invariably performed the flap operation 
during the time he officiated as acting surgeon in the Royal Infir- 
mary, although it appears, from his valuable work on Military 
Surgery, that he does not assent to all the advantages that have 
been claimed for this mode, nor acquiesce in the abuse which has 
been heaped on the circular incisions. His successors followed in 
the same course, and, like other pupils of the school, I myself imi- 
tated the practice of my seniors, in by far the greater number of 
amputations which I performed in Edinburgh. I believe I am cor- 
rect in stating, that during a period of twelve years, the circular 
operation was never performed in the Edinburgh Hospital until it 
was again done by myself, during the latter part of my service in 
that institution. I find, from the statistical tables of the establish- 
ment, drawn up by my respected friend, Professor Reid, of St. 
Andrew's, that in two years (from July 1839 to July 1841) sixty- 
nine amputations on the extremities were performed, and it will 
therefore not be unreasonable to suppose, that upwards of four hun- 
dred similar operations were performed in the above twelve years. 
When the operations in private, during the same period, by the flap 
method also, arc added to this number, it may readily be perceived 
how widely the example must have spread. Having, with few 
exceptions, witnessed all those done in public, and seen and been 
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engaged in a reasonable proportion of private cases, it could 
scarcely be otherwise than that I should, in my own practice, 
follow the flap incision ; more especially when I contrasted those 
done by the abovenamed gentlemen and others of less note, with 
the occasional circular operations which, from time to time, I wit- 
nessed elsewhere, and when, in addition, I compared the stumps 
made by the two methods, and consequently by different practi- 
tioners. 

I feel that my personal experience with the circular operation 
has not been such as to entitle me to give an impartial opinion 
regarding the two modes. I must say, however, that in so far as 
results are concerned, I place far less importance on some of the 
distinctions between these operations, than has been done by cer- 
tain authorities on the subject. 

If rapidity of execution is to be taken as the test of superiority, 
then I imagine that the flap operation must be allowed the prefer- 
ence ; but in the hands of a good surgeon, the difference of time 
required for the efficient performance of either, seems to me of so 
little consequence, that such a calculation should not be taken into 
account. I once heard a surgeon of very considerable experience 
argue, that if the cutting part of an amputation were well done in 
twenty or thirty minutes, the performance was as creditable to the 
operator as if it were done in one, three, or five ; but I think there 
must be few who will entertain such a doctrine : had he pleaded 
for a few seconds, or minutes at most, no one could have deemed 
him unreasonable. It has been stated by Roux, in the account of 
his journey to London in 1814, that he witnessed, in one of the 
London hospitals, a circular amputation, in which " nearly twenty 
minutes had been employed in only the separation of the limb ;" I 
feel assured that he could have seen nothing of the kind during his 
brief visit in 1841. Such a mode of proceeding ought not to be 
taken into account in discussing the question of rapidity in the two 
operations, for I imagine that the same individual who thus inge- 
niously expended " nearly twenty minutes" in using the knife and 
saw, would also contrive, in some way or other, to occupy a simi- 
lar period in performing the flap operation. I cannot but think that 
the same hand which rapidly and safely completes the flap incision 
would, with almost equal facility, if equally well trained, accom- 
plish the circular. On this point, I can speak from my own very 
limited trial of the circular, which I have accomplished, in the 
manner described below, in nearly the same space of time that I 
should have taken for the flap operation in the same limbs, although, 
from the want of a like amount of practice as with the flap, I have 
felt more awkward in the accomplishment of my design, and per- 
haps, also, from certain circumstances to be referred to afterwards, 
a little more difficulty. A surgeon of the present day who takes 
more than from thirty seconds to three minutes (excepting under 
peculiar circumstances) for the performance of an amputation, 
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whether flap or circular, ought not, in my opinion, to be taken as 
an authority on the subject. I would, therefore, set aside the ques- 
tion of time in such an argument as that to which I now allude. 

The comparative extent of cut surfaces in the respective opera- 
tions seems to me of trifling import ; — a few inches more or less, 
provided always that a good stump is left, will never, in my opinion, 
determine the issue of an amputation. The bleeding during such 
a proceeding is greatly, perhaps entirely, under the control of the 
surgeon. If he cuts in parts where the vessels have been long in a 
state of chronic enlargement, he may be certain that more will 
require ligatures than under other circumstances ; and in such a case, 
also, if the tourniquet is not used, the loss of blood must of neces- 
sity be greater, and this will happen in either mode of operation. 
It has been asserted by Sir George Ballingall, and others, that the 
vessels retract more completely in the circular operation ; yet in a 
valuable essay on the comparative merits of the two modes (with 
statistical tables strongly advocating the flap, by Dr. Machardy, 
who witnessed a circular amputation done by myself,) it was stated, 
that the blood dripping on the floor seemed like the noise of rain 
falling on a cupola. In the case alluded to, there certainly was 
copious hemorrhage and numerous ligatures were required, but in 
reference to the above statement I may here remark, that the only 
instance (exclusive of cases of gangrene) in which I have seen a 
single ligature alone required in the thigh, was a circular operation. 
It must be admitted, however, that if the bleeding is more copious 
in the flaps, it is easier to get at the deep part of the wound, than 
in the hollow cone of the circular incision. When " nine" ligatures 
have already been applied to the flaps of a stump, it may be con- 
sidered a serious matter if " eleven" more are required ; but I can- 
not suppose the necessity here (for such a case is referred to by 
Sir George Ballingall) was occasioned by the mode of incision : 
had a circular wound been made in the same textures, I have no 
doubt, that the bleeding would also have been troublesome, and 
even admitting that a few ligatures less might have been required 
than in the other method, I fancy that the result of the operation 
would not have been influenced thereby. Two or three ligatures, 
more or less, can never make any material difference in the results 
of an amputation. 

It has been asserted in most controversies on this question, that 
in the circular operation the skin alone is left to cover the end of 
the bone, whereas in the flap method there is a cushion of muscular 
fibres preserved, which afterwards protects that part, and lessens 
the chance of injury from pressure. The nature of the covering, 
however, depends greatly on the manner in which the operation is 
performed. In the circular, if the skin is freely dissected upwards 
before the other soft parts are divided, the end of the stump can be 
formed only by this texture ; but if the incisions are so managed as 
to leave a sloping surface from the edge of the divided bone to that 
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of the skin, and if a sufficiency of soft parts be left, the covering of 
the bone may thus be as thick (as muscular) as by the flap opera- 
tion. In the leg, one side of the stump, when formed by the circular 
proceeding, must always be formed of the skin only ; but in the 
thigh, arm, and upper part of the fore-arm it is quite possible to 
preserve the parts in the manner above referred to. It is worthy of 
remark, that the muscularity of the calf of the leg has been made 
an objection to the flap operation in this situation, and that pains 
have been taken by some of the greatest advocates for this opera- 
tion, — those who insist on the necessity for a thick covering, — to 
make the incisions in such a manner as to preserve the skin only. 
Mr. Liston has recommended that in this situation " two semilunar 
flaps had better be made, one from the anterior aspect of the limb, 
the other from the posterior, the muscles being cut short in the 
ham." In very muscular subjects the large posterior flap which is 
usually made here, is almost certain to project considerably beyond 
the skin; I have noticed a similar thing with the deltoid muscle 
after amputation at the shoulder joint : the occurrence retards the 
cure ; but in the course of some additional time, perhaps a month 
or more, the stump differs little from one where no such protrusion 
has ever happened. In either of these cases, and whether the ope- 
ration has been by flap or by circular wound, the stumps are at last 
so much alike in certain parts of the body, that it is occasionally 
difficult, after the lapse of years, to say whether an amputation has 
been by one mode or the other : at all events, when such distinction 
can be drawn from the shape of the cicatrices, it is evident that the 
end of the bone is covered by much the same thickness of soft parts, 
in one instance as in the other. If there has been a full fleshy 
stump shortly after the operation, all muscular fibre has at last 
disappeared, and the skin, with a substance resembling condensed 
cellular texture, alone covers the bone. This substance, undoubt- 
edly, gives great protection to the end of the bone, and its presence 
is absolutely necessary, I should almost say, to constitute what may 
be deemed a good and useful stump : therefore, whether the circular 
or flap incision is resorted to, I would always endeavour to preserve 
more than the skin for a covering. 

The rugged and uneven surfaces which are usually made by the 
circular incision form an objection to this operation also, as they 
may possibly not come accurately into apposition, and thus union 
by the first intention may be prevented; but it is so difficult to 
calculate on the contraction of muscles in such operations, that 
I doubt if any accurate data can be collected on these matters. 
Non-union, suppuration, and granulation may happen from one 
operation as well as the other; and whether union by the first 
intention has been obtained or not, I believe that more surgeons of 
experience will join with me in opinion, that more trouble will result 
from some little point of the wound where union has not occurred, 
than from any want of it resulting from the irregularity of surface 
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above referred to. I feel bound to state that I have seen adhesion 
by the first intention follow as perfectly after the circular operation 
as after the flap ; and, in addition, I have seen as good stumps from 
the one as the other. 

It is impossible to argue that non-union, suppuration, protrusion 
of bone, exfoliation, tumours on the ends of nerves, and so forth, 
have not followed the circular operation, — all these evils must be 
admitted ; but the same results have occurred from the method by 
flap. It is, indeed, difficult to imagine why the circular incisions 
should cause all the above troublesome results, whilst the flap method 
should avoid them : for my part, I shall not feel convinced on the 
subject, until I see that such is really the case, — until I sec a certain 
number of amputations by these two methods, done by the same 
surgeon, or by two who are equally competent, and find all the 
evils on one side, and the advantages on the other. It seems to me 
that some such proof as this is wanting for the surgeons of the pre- 
sent day. It is not to be overlooked that some of the most distin- 
guished in the profession have almost invariably performed the 
circular operation, and surely all the stumps formed by these gentle- 
men were not so bad as the advocates for the flap would lead us to 
suppose. I believe I am correct in stating that, even in the present 
day, more amputations are done by the circular than by the other 
mode ; and, fifteen or twenty years back, I imagine that not one 
surgeon in fifty ever thought of performing any other operation 
than the circular. I know of excellent practitioners in large prac- 
tice, who have never seen the flap, and can vouch for the excel- 
lence of the stumps made by these gentlemen. 

If a circular operation is improperly performed, the whole cata- 
logue of evils may result ; but the same may ensue from the method 
by flap. I do not here speak from conjecture, for I have seen as 
thorough protrusion of bone after a flap operation as after a cir- 
cular. If, in the latter, the incisions are made directly down to the 
bone, no adequate provision being made for covering its cut end, 
or if the operator has failed in doing so, then there is no calculating 
what may follow : if, by the other operation the flaps arc not well 
made, — too short, and selected from improper parts of the limb, — 
the same evils may ensue. In short, in so far as my experience 
goes, the evils resulting from one operation may be as great as 
from the other, according to the manner in which each is per- 
formed, the nature of the coverings, the condition of the parts, or 
of the constitution ; and all, too, must be the result of a badly-per- 
formed operation by either mode. The latter circumstance consti- 
tutes, I believe, the main part of the difference between the two, as 
a circular operation is much more likely to be ill done than one by 
flap? — -it is, in fact, a more difficult proceeding, or at all events 
there is greater chance of a mistake occurring in the one than in 
the other. 

With these views, then, it may seem strange why I should not 
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have operated almost as frequently by the one method as the other ; 
but the latter part of the above observations probably tells the cause. 
Sir George Ballingall, after nearly thirteen years' experience in 
military hospitals, and more than fifteen in civil institutions, — who, 
as has already been stated, during his period of operating in the 
Royal Infirmary of Edinburgh, performed the flap operation inva- 
riably (I think) whilst I had an opportunity of observing, — who 
may, notwithstanding, be considered less prejudiced than some 
other authorities, thus writes : " The flap operation is a seductive 
one, and I can speak from my own experience when I say, that it 
is an operation which one is unwilling to relinquish after having 
once experienced the comparative facility of its execution." The 
last part of this sentence implies, in my estimation, a most impor- 
tant distinction between the two proceedings, and has probably had 
the greatest influence in determining my own line of practice ; and 
here, then, let it be remarked, that I speak with reference to the 
performance of the respective operations, not their results. 

Any one who has had opportunities of contrasting the two modes, 
must have been struck with the apparent advantages in the execu- 
tion of the one over the other : the facility of selecting a flap from 
any convenient side, the comparative ease with which it may be 
cut, the greater certainty of preserving a sufficiency of soft parts, 
the readiness with which the bone can be exposed for the applica- 
tion of the saw, are all, in my opinion, important advantages in 
favour of the flap operation. In the thigh, for example, it is easier 
to transfix, and cut a flap on each side, three or four inches long, 
than to preserve a covering of similar length, by circular incisions : 
in the latter, I imagine, that the soft parts cannot be so easily 
drawn up, and if considerable force is not used in this stage of the 
proceeding, even a practised surgeon may find that the bone, when 
cut, is too much on a level with the rest of the surface. In the flap 
operation the slightest force, — little more than the mere lifting of 
the flaps, will suffice for retraction. 

The limited extent of this work forbids me to enter further on 
these matters at the present time. I trust it may be considered, 
that I have dealt fairly with the circular operation ; I deem it infe- 
rior to the other, as regards its execution ; but I think that it remains 
to be proved, (not by assertion, but by actual experience in the 
manner alluded to in a former page,) whether, when equal skill and 
pains are bestowed, and the same mode of dressing is applied to 
each, the results are so very different, as some modern authorities 
would lead us to believe. 

The flap operation seems by universal consent to be superior 
to the circular, when amputation is required at an articulation, 
although, as will afterwards be found, it has been proposed to am- 
putate at the hip-joint even by the circular method. 

The individual flap operations will be described in future pages ; 
but to save repetition, I shall here introduce a description of a cir- 
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cular amputation, -which may enable either a student or practitioner 
to apply the method to any part of the body he may think fit. The 
knife, saw, and other appurtenances, may be the same as for 
a flap operation. The kind of knife I have used in my own prac- 
tice is represented in the figure on this page, and it seems to me as 
efficient for the purpose as the clumsy instruments generally used 
by those who always practise the circular incision. The fingers 
of an assistant are usually sufficient for the purpose of retracting 
flaps ; but here some additional means are almost indispensable. 
A piece of stout linen cloth, four or six inches in breadth, and about 
eighteen in length, split lengthwise about nine inches, into two or 
three ends, in accordance with the number of bones in the seat of 
operation, will answer all the purposes of the leather or metal re- 
tractors used in former times : three ends being required for two 
bones, as in the forearm or leg, — two being sufficient for the arm 
or thigh. 

When all preliminary arrangements such as are required for the 
flap operation are completed, an assistant should grasp the limb with 
both hands, and draw the skin upwards, both for the purpose of 
preserving a portion of it, and also to render the surface tense, or 
the surgeon may do so with his left hand, whilst with the right he 
places the knife in the position represented in the accompanying 
drawing (fig. 54) : to do so, he requires to stoop, and bend the hand 

Fi<r. 54. 




well backwards. Holding the instrument lightly between the fingers, 
as here exhibited, or grasping it firmly in the closed palm, he sinks 
the edge through the skin, draws it deliberately round under the 
limb, and then over it, gradually changing the bend of the wrist, 
until the hand is as much bent forwards as it previously was in the 
opposite direction, and thus completes a circular wound. Whatever 
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be the extent of natural retraction, the integuments should next be 
drawn upwards by an assistant, encircling the limb with the fore- 
fingers and thumbs of both hands; and to facilitate the upward 
movement, the convex edge of the knife may be applied whenever 
the attachments seem to require division. Again, the knife should 
be made to sweep round the limb, as in the first part of the opera- 
tion, being kept close to the surface of the retracted integuments, 
and passed half an inch or more through aponeurosis and super- 
ficial muscular fibres ; now the assistant should place his fingers 
and thumbs deeper in the wound, and apply more force, so as to 
retract both skin and the parts last divided ; for the third time, the 
instrument should encircle the limb, so as to divide every texture 
down to the bone; here the retractor should be put on in such 
a way as to cover the greater part of the wound, and then drawn 
forcibly upwards : it may be pulled an inch or more above the part 
where the knife has first touched the periosteum, when muscular 
fibres will appear in the centre, still adhering to the bone; these 
must be divided close up to the cloth, either with another circular 
sweep, or by applying the point of the knife ; and if on the applica- 
tion of a little more retractile force, any additional fibres appear, 
they must also be divided in the same way, and then the saw must 
be applied at the highest part where the bone is exposed. 

A variety of circumstances may influence the extent and facility 
of retraction ; but to preserve a sufficient covering by the operation 
just described, I consider it always requisite to apply a good deal 
of force, — certainly much more than is required for the retraction 
of flaps. Sometimes the fingers alone will suffice, but in general 
the retractor will be found more efficient. 

By the operation as thus described, there will be a sloping sur- 
face, from the edge of the skin up to the bone; the wound will 
represent a " conical cavity," as described by Alanson, and, pro- 
vided the retraction has been sufficient, a " fleshy" stump will be 
formed. I do not deem it at all necessary to place the knife obliquely, 
nor to use it in the manner described by the celebrated authority 
last named. The cutting instrument may, in all the circular inci- 
sions, be held at right angles with the bone, and the retraction, first 
with the fingers and then with the linen band, seems to me to obviate 
the stumbling-block which commentators on Alanson's operation 
have always brought forward against the plan proposed by him. 
It is evident that Alanson could not have applied the saw at the 
apex of the cone without drawing the parts upwards ; he must have 
done so, although he does not clearly state the circumstance, and it 
is somewhat singular that even in the second edition of his work, 
when he adverts to the misunderstanding that had arisen about his 
operation, he should not have pointed out that the " conical cavity" 
was not made from hard incompressible materials, but from those 
of a soft flexible nature, such as could be caused by pressure to 
assume almost any form or shape for the time being. Perhaps he 
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did not think it necessary to notice such an apparent circumstance ; 
but I cannot divest myself of the idea that some have supposed, that 
in order to form the cone, a kind of process is required, such as 
might be necessary to make a similar figure in a bit of wood, or 
other equally incompressible substance. By the forcible retraction, 
the length of the cone is made scarcely appreciable ; but as soon 
as the pressure is taken off, it becomes apparent. 

I am convinced that if the circular incision is made through skin, 
muscles, and all, at one and the same sweep, it will be impossible 
to cut the bone sufficiently high ; and if the integument be much 
everted, or actually dissected upwards, as was described by Sir 
Charles Bell, and then the muscles be cut right down to the bone 
by a second incision, as was recommended by Sharp, I imagine 
that there is too great a probability of the covering being formed 
by skin only ; thus giving rise to one of the most valid objections to 
the circular operation. 

It has often appeared to me, that there has been an objectionable 
formality enjoined regarding amputations, which has thrown great 
difficulty in the way of the young surgeon, who has as yet been 
unable to shape his own course from personal experience. Instead 
of leading him to suppose that one, two, or three circular incisions 
constitute the only correct operation, — instead of wishing him to 
imagine that in the proceedings above described, he must limit him- 
self to three, or at most four circular sweeps, I should say, that he 
may, if he sees fit, apply the knife again and again in the same 
manner. I do not think this necessary, however ; and if it be done, 
the whole of the operation must be considerably retarded. If, 
nevertheless, such a mode be practised, the rugged surface of the 
wound, which some have objected to, will be less apparent. I shall 
have occasion afterwards to advert to the needlessness of dogmatic 
statements regarding other operations besides amputations, such as 
about standing on one or other side of the limb, applying the saw, 
and so forth ; but here I cannot omit alluding to a mode of teaching, 
which seems to me equally objectionable to that above referred to, 
which, whilst one good authority inculcates the necessity for the 
circular mode of operation where two bones are present, another, 
equally estimable, characterizes the proceeding as being " altogether 
inadmissible" in such a situation ; meanwhile the student may go 
from hospital to hospital, and see excellent stumps formed by either 
mode. 

It is difficult to say, on such an occasion as this, what should be 
the length of the coverings. Measurements by inches may do very 
well on the dead subject, or other inanimate material, but they are 
unsafe to trust to on the living body. The muscles and other tex- 
tures will retract much more in one person than in another, and a 
limited length of soft parts, which might make an excellent stump 
in one limb, might leave the bone projecting in another. As a 
general rule, it is safe practice to leave the covering rather too 
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long, than what might be deemed the exact and proper length ; but 
on these points more will be said hereafter, when the individual 
operations are considered. 

Whether an amputation is done by flap or circular incision, it is 
almost the invariable practice among British surgeons of the present 
day to promote union by the first intention ; and for this purpose, as 
soon as the bleeding has been arrested by the application of ligatures 
and otherwise, the surfaces of the wound are brought into apposi- 
tion, and retained thus by means of stitches, straps, and bandages. 
It is the custom of some to allow several hours to pass, ere the edo-es 
or surfaces are finally adjusted ; and this is done with the intention 
of making sure that all bleeding has actually ceased, and also under 
the conviction, that union is not retarded by keeping the surfaces 
so long from each other. If the edges of such a wound are brought 
together immediately after the operation, and probably whilst the 
patient is faint from the shock, there is a chance of some vessel 
beginning to bleed after he has got warm in bed; and on this 
account it may be necessary to undo all the dressings. In general, 
however, if proper care be taken to apply a sufficient number of 
ligatures at the time of the operation, there will be no further trou- 
ble ; and I do not hesitate to recommend that, as a common rule, 
the wound of an amputation should be dressed whilst the patient is 
on the operating table. I have tried both ways, and have always 
remarked the additional distress which any interference with the 
wound, four, six, or eight hours afterwards, has occasioned. 

In a circular operation, when the cut surfaces are laid together, 
the line of junction may be transverse, vertical, or oblique, at the 
will or taste of the surgeon. I know of no rule which should regu- 
late this circumstance, for I hold it absurd to make a deliberate 
provision for the after-flow of matter ; and, indeed, a stump may be 
in so many different positions during the progress of treatment, that 
what may at one time be the most dependent part, may be the 
reverse in the course of a few minutes, hours, or days. In the flap 
operation, the line of junction can only be as the flaps are formed. 
In either proceeding, the ends of the ligatures should be brought out 
at the points nearest the vessels on which they are placed : if there 
be no great distance between two or three of them, they may be 
brought out at the same point; but I consider it improper to cause 
a thread to traverse a large extent of wound. It is often the custom 
to cast a knot on the ligature on the main artery, so that it may be 
known when separation takes place. 

The dressing of a stump must be conducted on the principles 
inculcated in previous pages; but I hope it will not be deemed 
supererogatory if I here give an outline of the course which I would 
in general recommend. Supposing that immediate union is desired, 
the main features of treatment and dressing should be to keep the 
surfaces quiet and in accurate apposition. The latter object I think 
is best attained by means of stitches, straps, and bandages; the 
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former by proper position of the stump, and such other means, 
local and constitutional, as may be thought essential to allay 
irritation. 

But, to be more precise, T shall instance one example of a stump 
in the thigh. Here, after the requisite number of ligatures have 
been applied, the wound must be carefully cleansed with the sponge, 
and, the surfaces being placed in apposition, six, eight, or ten stitches 
should be used to keep them together : four, six, or eight strips of 
adhesive plaster, each about eight inches long, should then be applied 
in the intervals between the sutures ; then a narrow bit of lint, spread 
with spermaceti ointment, should be laid along the whole length of 
the wound ; lastly, a roller should be applied, with a very moderate 
tightness around the limb from the pelvis downwards, and to give 
additional steadiness it may be brought several times across the end 
of the stump. In eight and forty hours, or about the seventy-second 
at most, the roller should be undone, the strip of lint taken off, the 
stitches cut out, the straps removed and fresh ones applied, with lint 
and ointment also, and a clean roller again put round the parts. 
The dressings must be removed once at least every twenty-four 
hours for the next ten or fifteen days. At this time, probably, all 
the ligatures may have separated ; and now, perhaps, if any part of 
the wound gapes, or there is any disposition in the flaps to go awry, 
a little more pressure may be used both with straps and bandages. 
Any part of the wound which remains open, will in all probability 
be a healthy granulating surface, which has a tendency to heal of 
its own accord. Sometimes stimulating lotions or ointments, such 
as those used on granulating sores, may be of service. For fifteen 
or twenty days the patient must be kept in bed : when all the liga- 
tures have separated, and some few days after when the wound has 
nearly closed, he may be allowed to get up. In thirty or forty 
days, provided every thing has gone on well, the stump will be 
completely healed, — no further dressing will be required, unless, 
perhaps, the daily application of the roller, which I think it well to 
continue for some considerable time afterwards, both as giving a 
good support to the newly-formed adhesions, and also as being 
useful in keeping the stump of a good shape. 

Many modifications of the above proceedings will be required, 
from circumstances which it would be useless, if not impossible, to 
enumerate here. Much of what may be deemed good practice 
must depend on the good sense of the surgeon. The custom of 
covering the end of a stump with thick dressings is, in my opinion, 
highly objectionable, and is a relic of old, ignorant, and barbarous 
surgery, which ought to be done away with entirely; indeed, when 
the parts show no disposition to separate, I do not'on all occasions 
deem it requisite to apply even the somewhat loose bandage which 
I have above recommended. I have seen a stump of the thigh, by 
the circular operation too, admirably treated without any covering 
at all, excepting a narrow slip of lint applied over the stitches ; and 
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I may refer to the stump of the leg, afterwards represented in one 
of the drawings, which I think must be allowed to be a good one, 
which was treated for three weeks, with the exception of the first 
eight and forty hours, without any bandage or support whatever. 
Commonly, however, I think a bandage highly serviceable, more 
especially towards the latter part of the treatment, when it may be 
used with great effect in giving the stump a proper shape. 

The straps which I generally use are of the ordinary adhesive 
plaster. Mr. Liston has greatly extolled a solution of isinglass in 
spirits of wine, spread upon oiled silk, or gold-beater's leaf; and 
Mr. Torbock, of Sunderland, writes to me in high praise of por- 
tions of caoutchouc web, cut in the usual shape of straps. The 
principal advantage of either of these materials is, that the usual 
discharges from a wound do not affect them, as they do the com- 
mon adhesive strap, and the caoutchouc is said to possess the advan- 
tage of elasticity, whereby it expands with the swelling incidental 
to a wound, and contracts again as it subsides. I feel inclined, 
however, after using both, to give the preference to the ordinary 
and older-fashioned adhesive straps, of which perhaps not the least 
advantage is, that the necessity for their frequent repetition ensures 
a greater degree of care towards the stump. 

When union by the first intention does not take place, or if this 
is not expected, as in some instances when it is advisable to stuff 
the wound with lint to check hemorrhage, the treatment must be 
such as to encourage suppuration and granulation ; and if care be 
taken, as the latter process is going on, to keep the soft parts pro- 
perly supported by straps and bandages, the wound may ultimately 
heal so perfectly, that it may be difficult for a stranger to say 
whether it has healed by immediate union or by granulation. 

Most of the casualties likely to follow an amputation are treated 
of in different parts of this volume, and such as are not particularly 
referred to, are usually of a nature requiring no especial notice here, 
as I imagine that a slight acquaintance with the principles of surgery 
will enable even the youngest practitioner to treat each case accord- 
ing to the combined dictates of skill and prudence. 



CHAPTER XXVIII. 

SECONDARY INFLAMMATIONS, AND DEPOSITS OF PUS AFTER INJURIES AND 

OPERATIONS. 

[During the treatment of accidents attended with suppuration, 
particularly where injury has occurred to the bony structure, or 
resort to the knife has been had, the surgeon should never lose 
sight of the possible occurrence of secondary deposits, which are 
frequently met with^ especially in the thoracic viscera, and often 
prove the unsuspected cause of death. These affections are not 
adverted to in any part of this volume by Mr. Fergusson, and as 
they are perhaps seen more frequently after amputations, than in 
any other class of operations, we have thought that a brief notice 
of them in this place might not be unacceptable to the student. 

Secondary deposits may occur at any time during the treatment 
of persons who have undergone any surgical operation, or have 
suffered from injuries attended with suppuration, though usually it 
is about the tenth day from the date of these that they are first 
observed. No age or class of patients are exempt from them, 
though they may be said to be more common in hospital practice, 
and among free livers, than in those of an opposite class ; they are 
also more frequently observed after amputations performed for inju- 
ries, than those done for chronic diseases. They are often formed 
with great rapidity, and in some instances their first symptoms are 
so obscure and insidious as scarcely to be noticed ; the following 
signs, however, when occurring in the classes of cases we have 
mentioned may lead to a suspicion of their formation. Marked 
rigors, which return at irregular intervals, a sense of chilliness of 
some hours duration, and in some cases, coldness of the limbs alone, 
mostly usher in the affection. Upon the subsidence of these, the 
skin for a short time is dry and hot, and occasionally is covered 
with moisture ; but soon takes a cadaverous aspect, becoming pal- 
lid, and assuming a yellowish or livid hue. After a renewal of one 
or more of these paroxysms, returning at variable intervals, the 
symptoms above mentioned are followed by those of a low and 
typhoid state. The eyes are sunken and glassy, the sclerotica and 
parts around the mouth assume a yellowish tint, the features become 
sharp, and the countenance has a peculiar anxious appearance. 
The tongue, at first moist, soon becomes dry and red at its edges. 
The pulse is rapid, rarely below a hundred, and without force. The 
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abdomen becomes distended, and not unfrequently there is a dispo- 
sition to diarrhoea. Absolute delirium rarely occurs, though gene- 
rally either marked depression of spirits, or slight wandering of the 
mind is observable. In addition to the foregoing symptoms inflam- 
mation of some of the internal organs may arise. When the lungs 
are the seat of the deposit, slight cough or pain in the chest, with 
dyspnoea and great anxiety, are observed, though in the majority 
of cases Unattended with effusion into the pleura, neither percus- 
sion or auscultation assist materially in the diagnosis, the deposits 
being so small, and so much scattered, as to leave between their 
seats sufficient healthy tissue to prevent the detection of any devia- 
tion from the natural respiratory murmurs. When the liver is the 
seat of the affection, jaundice more or less marked, attended with 
pain and uneasiness in the region of the liver, or right shoulder, 
and vomiting, sometimes are observed, though in many cases where 
this viscus is affected, all these characteristic signs are wanting. 
The thirst generally is not excessive. The breath often fetid, ex- 
hales a true purulent odour. Coincident with the occurrence of 
the symptoms just described, the work of cicatrization is suspended 
in the wound, which takes on an unhealthy sloughy aspect, the dis- 
charge from it becoming scanty, ichorous, and exceedingly offen- 
sive : slight hemorrhages often occur from its surface, the edges 
become detached and loose, as if the cellular tissue uniting the parts 
had been destroyed, and present, like the rest of the surface, a pal- 
lid appearance, while at the same time the affected extremity be- 
comes more or less oedematous. At a more advanced stage a thin 
bloody discharge escapes, which, towards the termination of the 
disease, resembles the washings of flesh. Sometimes there is abso- 
lute hemorrhagy, which by frequent repetition carries off the pa- 
tient. 

Examination of patients who have died with the above symptoms 
present lesions of various kinds, though all referable to the same 
cause. Most frequently numerous deposits of pus are found in the 
proper tissue of the viscera, or collections of puruloid serum in the 
serous cavities. These deposits have been found in all parts of the 
body, — the brain, the heart, the kidneys, the spleen, and even in the 
mediastina, the thyroid gland, the large articulations, and the loose 
cellular tissue of the extremities. The lungs and the liver are how- 
ever their most common seat, and their characters in these organs 
are so marked, that it is scarcely possible to confound them with 
the results of ordinary inflammations. Generally they are seated 
near the surfaces of these viscera, are numerous, and varying in 
size from a hemp seed to that of a large nut, or partridge egg. 
When pressed upon they feel like tubercles, and the surface of the 
viscus containing them is uneven to the touch. In the liver, they 
are larger, and are said to be more central than in the other organs, 
and the matter forming them is more unequal in consistence, being 
very fluid in the interior and altogether concrete on approaching 
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their circumference. In the lungs the different phases of the de- 
posit can be best seen. The posterior parts of these organs are 
more commonly affected by them than the anterior, and the lower 
lobes more frequently than the upper. In some parts of the lung, 
they present the appearance of small circumscribed spots resem- 
bling petechia?, while in others, the centres of these spots are marked 
by yellow points as if the seat of small drops of pus, and at other 
places the ecchymosed spote are no where visible, the purulent 
drops alone being perceptible. These are either concrete like 
cheesy tubercle, or altogether fluid, some of them being encysted 
and others not. The tissue of the lung immediately around the 
abscesses in some cases presents a perfectly normal appearance, 
and after the matter has been removed, and the parts washed, por- 
tions of it seem to have been dug out mechanically, while in others, 
the pulmonary tissue is more vascular, heavy, harder, and more 
friable than in a state of health. Of the serous cavities, the pleura 
is the most common seat of these effusions, which are also found in 
the pericardium, peritoneum, arachnoid, and the different synovial 
tissues. In a few days the matter thrown out is very considerable, 
and the membrane, scarcely changed in character, is covered with a 
layer of true pus of greater or less consistence, while the remainder 
of the liquid has an ashy tint. 

In the articulations the state of the tissues is equally surprising, 
the cartilages, capsular ligaments, and other textures entering into 
their composition often presenting no trace of inflammation, although 
filled with pus. In some cases, however, the cartilages are in part 
destroyed, the synovial membrane and ligaments eroded, without 
the contiguous parts having in any way lost their healthy charac- 
ters. The same may be said in regard to the subcutaneous, or 
deeper seated deposits of the extremities, though occasionally they 
are surrounded by ecchymoses, and traces, more or less evident, of 
inflammation. Some patients present these deposits in various parts 
of the body at the same time, though commonly they will be found 
but in a single organ. Sometimes they exist in the lungs and liver 
without accompanying effusions on their serous surfaces ; in some 
cases there is effusion of pus into the cavities alone, sometimes they 
are found only in the extremities either within or without the arti- 
culations, and in some instances, patients are carried off with all 
the symptoms of the affection, strongly marked, without any trace 
of these or other lesions being found after death ; the cause of death 
in such cases being attributed by Velpeau, and we think correctly, 
to the blood itself having become altered in a greater or less degree 
by admixture with pus. 

Various opinions have been advanced in regard to the cause of 
these purulent collections. At one time they were believed to be 
the result of simple idiopathic inflammations, but the facts and 
arguments adduced by Velpeau and others, show this opinion to be 
no longer tenable. Dance, Arnott, Blandin and Cruveilhier have 
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endeavoured to prove that the pus deposited is secreted either by 
the principal branches of the veins alone, or in connexion with 
those of the capillary system of the soft parts, or of the medulla 
and spongy tissue of the bones. Close observers, however, deny 
that phlebitis invariably precedes the affection, and bring forward 
well-attested facts to show, that the inflammation of the veins, 
which they acknowledge to be often present, is not indispensable 
to its production. These latter believe that the pus and other mor- 
bid matters from the surface of wounds enter into the circulating 
system by simple absorption, either by the lymphatics, by imbibi- 
tion, or through the medium of the open orifices of veins connect- 
ing with the wound, and is subsequently deposited in the viscera in 
which it is found. The examination of a great number of subjects 
who have died of this affection by different observers, in which 
number we place ourselves, has shown time and again the exist- 
ence of these deposits in different parts of the body, where the in- 
ternal surfaces of the venous trunks, even at the point of injury, were 
hardly reddened, and exhibited not the slightest trace of inflamma- 
tion in any other part of their course. True, it may be said that in 
these cases the venous capillaries alone are affected, but these it is 
impossible to trace, and it can only be replied that to progress in 
our science all evidence not based upon actual demonstration must 
be rejected. The principal argument in favour of the absorption 
of the pus by the veins, and its subsequent deposition in the organs, 
is, that purulent matter is often found in the healthy veins leading 
from suppurating surfaces. The rapidity, too, with which these 
abscesses are sometimes formed, the frequent absence of all trace 
of inflammatory action in the neighbourhood of their locality, and 
the fact of their being often dispersed through an entire organ with- 
out the intervening tissue being diseased, are other arguments in 
favour of their being produced by absorption of pus from the wound. 
Laying aside, however, all speculation upon the subject, facts in 
sufficient number can easily be adduced to prove, 1st. That the 
symptoms of phlebitis are similar to those marking the occurrence 
of purulent deposits. 2d. That in many cases these affections co- 
exist ; and lastly, that while in some cases the inflamed venous 
trunks exist without the deposit of pus, that in others, close exami- 
nation permits us to hold, that the purulent deposits are present 
without the slightest trace of phlebitis. While avowing a belief in 
this latter proposition we think it right nevertheless to add our firm 
conviction, that phlebitis in some part of the economy, and most 
generally in the parts adjacent to the seat of injury, is, in the ma- 
jority of cases, an accompaniment of secondary abscesses. Neither 
can we deny that secondary deposits sometimes arise from inflam- 
matory action generated in the parts affected, — an inflammation, 
however, as has been justly remarked by Nasse, not simple and 
uncomplicated, but accompanied, if not altogether produced, by a 
vitiation of the blood itself. 
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As regards the treatment of these affections it must be avowed 
that but little is to be expected from the use of any general reme- 
dies. Venesection, at one time much resorted to on account of the 
supposed inflammatory origin of the deposits, is now justly dis- 
carded, all who have used it agreeing, that its employment seemed 
only to hasten their developement : local bloodletting, too, is of very 
doubtful utility. Velpeau, whose experience in this affection has 
been large, asserts, that he has seen bloodletting employed, either 
in his own practice or that of others, in a large number of cases, 
and in a good proportion carried as far as prudence would allow, 
without having ever observed any good effects from it. Dupuy- 
tren was favourable to the use of blisters, and their employment 
has met with the approbation of most practitioners ; they should be 
large, and may be applied to the legs, thighs, abdomen, or chest. 
Moderate purging, and the use of diuretic tisans are believed to be 
of some efficacy. Tonics or stimulants are often employed, the 
state of the general system seeming absolutely to demand their 
exhibition. A nutritious diet should always be allowed. The local 
treatment of a wound when symptoms of these secondary abscesses 
are threatening, or have just set in, is of great importance : a very 
free exit should be made for any discharging matter, and the dress- 
ings should be light and frequently changed. If the discharge has 
greatly diminished in quantity, poultices or the warm water dress- 
ing should be applied with the view of determining the fluids towards 
the wound. The application of a roller from the wound towards 
the trunk is highly lauded by some practitioners. Velpeau asserts, 
that of all the local measures employed, there is none in which he 
has so much confidence as this, if applied before the pus has been 
carried in any quantity into the circulation, as we thereby cut off 
the poison, and give the vital powers a chance of overcoming the 
malady. The prevention of these deposits, however, must be our 
great aim, and in this much may be done by frequent renewal of 
dressings, and making in all cases free openings for the escape of 
matter. The removal of patients, likely to be seized with the affec- 
tion, from large and crowded wards to private airy rooms, is a 
powerful prophylactic means, and in seasons when purulent absorp- 
tions seem rife, should never be neglected by the hospital surgeon. 
They sometimes follow rapidly upon the employment of venesec- 
tion, and the early use of a good diet after operations and severe 
injuries, and the abstaining from all depletory treatment when pus 
is profusely secreted, or even when about to form, appears also to 
have a good effect in preventing them. — N.] 



PAKT II. 

OF THE SUPERIOR EXTREMITY. 

CHAPTER I. 

DISSECTIONS. 

One of the fingers may be dissected, and the surgical anatomy, 
as well as the operations, usually performed on each, may thereby 
be understood. Supposing the dissection to be performed on the 
middle one, an incision may be made along the middle of its pos- 
terior surface, from a little above its articulation with the metacarpal 
bone to the root of the nail, when the skin should be dissected off 
each side, as far as can be conveniently done, with the finger lying 
on its palmar surface. The skin will be observed to be thin, and 
but loosely connected by cellular texture with the parts beneath. 
No vessel or nerve of consequence will be seen. The extensor 
tendon will now be displayed, forming a kind of aponeurosis on the 
surface of the first and second phalanx, ere it is attached to the 
proximal extremity of the third. On each side of the first phalanx, 
the tendons of the lumbricales and interossei will be seen joining 
the extensor tendon, and thus strengthening the aponeurosis over 
this bone. The fibres will be less distinct behind the joints than 
towards each side ; being observed to diverge a little above and 
join again below. Over the articulation with the metacarpal bone, 
the tendon is of a rounded form, and less firmly connected with the 
parts below than when on the finger. Though the fore and little 
finger are each supplied with two extensor tendons, the above 
remarks, in a surgical point of view, apply equally to them. The 
nail should next be examined : the skin should be dissected off its 
root, and from each side, to display its attachments : it should then 
be torn off, so as to ascertain the firmness and display the nature of 
its connexions. The tendon, or aponeurotic sheath above referred 
to, may now be dissected off from one side to the other, when the 
bone, covered with periosteum, will be exposed. A thin layer of 
cellular membrane will be observed, covering the loose portion of 
synovial capsule constituting the posterior part of each articulation. 

The anterior surface of the same finger may now be examined. 
The hand being placed supine, an incision should be made through 
the skin along the mesial line, from a little above the root of the 
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finger to the apex. This texture, which will be found thicker and 
firmer than that on the posterior surface, should be laid on each side 
so as to meet the dissection already made, and thus it will be raised 
from the whole circumference of the finger. In this dissection the 
knife is carried through firm cellular substance, which is not easily- 
divided, and considerable care is necessary to preserve the digital 
arteries and nerves, which will be found lying on each margin of 
the surface. With some care and picking, the parts will now pre- 
sent the following appearance : — an artery and nerve will be seen 
on each margin, and some dense transverse fibres will yet prevent 
the flexor tendons being distinctly observed. These fibres constitute 
the sheath of the flexor tendons. They may now be cut through 
along the mesial line, when they will be found remarkably firm in 
front of each phalanx, but nearly deficient over the joints. The 
tendons will now be exposed, and, if raised a little, it will be 
observed how completely they have been bound down by these 
transverse fibres upon the surface of each bone, which will present 
a slight concavity in its transverse direction. The vessels, sheath, 
and tendons may now be cut away, and the joint examined. It 
will be most convenient at present to limit the attention to the two 
joints in the finger itself, reserving the articulation between the first 
phalanx and metacarpal bone for after consideration. The exami- 
nation of one joint will suffice. On each side a firm fibrous struc- 
ture will be found, extending between the ends of the bones, con- 
stituting the lateral ligaments ; in front, a dense semi-cartilaginous 
texture will be observed; and behind, the synovial membrane, — 
loose when the finger is extended, and stretched when bent. The 
lateral ligaments will be observed to be closely connected with the 
outside of this membrane. The joint may now be cut into, and the 
articular surfaces carefully inspected. These will be remarked to 
be so fitted to each other, as not to allow, when in apposition with 
the finger extended, the edge of a bistoury to be carried between 
them without coming in contact with two points on the proximal, 
and one on the distal phalanx. 

The thumb may next be dissected according to the above direc- 
tions, and, saving the difference in size and absence of a phalanx, 
the parts will vary but little in appearance. 

The back of the hand may now be examined. An incision 
should be carried through the skin across the posterior surface of 
the wrist from one margin to the Other ; another should be made 
from the middle of this one, down the hand, to join the upper part 
of that made on the middle finger. A flap should next be laid to- 
wards each margin of the hand, and in doing this, the skin must be 
cut across over the knuckles of the three fingers which have not 
yet been dissected. In raising the skin, several veins of some mag- 
nitude will be seen in the loose subjacent cellular texture, and also 
twigs of nerves, branches of the radial and ulnar, running towards 
the fingers, where they are so small as in all probability to have 
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escaped notice in the dissection above described. The extensor 
tendons will now be observed ; still, however, bound down by trans- 
verse fibrous bands. No artery of large size will be displayed in 
this dissection, unless it be the radial, passing through the space 
between the extensors of the thumb. 

The hand may now be turned, and an incision made across the 
fore part of the wrist, joining at each extremity that already made 
on the back. The knife must next be drawn from the middle of 
this one along the palm of the hand, to join that previously made 
for the display of the finger, and the skin, which is here thin but 
dense, is next to be carried to each margin of the hand, takino- care 
to cut it across at the roots of the fingers, so as to meet the dissec- 
tion already effected. A short incision had better be made, from 
that across the wrist to the root of the thumb, so as to allow its 
ball to be uncovered with facility ; and thus by raising the skin from 
the latter part, the hand will be divested of integument. The palmar 
aponeurosis will now be brought into view. This structure, which 
is scarcely discernible over the ball of the thumb and the fleshy- 
mass on the ulnar side of the hand, will be seen connected with the 
front of the annular ligament, and spreading out in the hollow of 
the palm, until it is lost, partly in the cellular texture aj the fore 
and lateral aspect of the root of each finger, and partly in the 
tendinous covering of the side and posterior surface of the first 
phalanx. 

No structure of surgical importance lies between the skin and 
this membrane, and the dissection may be, therefore, immediately 
carried deeper ; this may be done by cutting the fascia across at 
its narrowest part, viz., at the annular ligament, and carrying it 
towards the roots of the fingers, where it may be left attached by 
its numerous slender connexions. It will now be found to have 
been in close contact with the superficial palmar arch, which will 
have been brought partially into view. To render the latter more 
distinct, the ulnar artery had better be cleared as it passes over the 
annular ligament ; a few transverse fibres run across it in this situa- 
tion, and, lower down, particularly towards the deeper parts of the 
palm, or nearest to the tendons, the arch and its branches will be 
found surrounded by loose cellular and adipose tissue. In display- 
ing these vessels, care must be taken to preserve the branches of 
the ulnar and median nerves, as well as the flexor tendons. 

A little dissection may now be made on the radial margin of the 
wrist and hand, so as to clear the radial artery where it passes under 
the extensors of the thumb, to get between the metacarpal bones of 
the thumb and forefinger; and, by cutting through part of the 
abductor indicis muscle, the branches of this vessel, which chiefly 
supply the thumb and forefinger, and that which joins the deep 
palmar branch of the ulnar, may be made apparent. 

In this stage of the dissection the parts will appear thus : the 
ulnar artery passing across the palm, forming the superficial palmar 
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arch, giving off the branches, which, singly and subdivided, supply 
each margin of the ringers, with the exception of the radial side of 
the index, which, with the thumb, will be observed to be supplied 
with branches from the radial ; the ulnar nerve, passing over the 
annular ligament on the ulnar side of the artery, sending branches 
to the little finger and one side of the ring finger ; the median nerve 
dividing at the lower margin of the annular ligament into branches 
which run to the thumb, fore, and middle, and radial side of the ring 
finger : and the flexor tendons. The further examination of the 
hand may be postponed until the forearm has been dissected. 

The palm of the hand being placed downwards, an incision 
should be carried from a little above the external condyle of the 
humerus, down the middle of the posterior surface of the forearm, 
to join the centre of the cut across the wrist. The skin may then 
be dissected to each side. To reflect it sufficiently above, it may 
be necessary to extend the incision a little further up the arm, or to 
make a transverse one. In raising this tissue, notice must be taken 
of the veins lying in the subcutaneous cellular membrane, which 
will be seen passing upwards and obliquely over the margin of the 
arm to join those on the anterior surface. These being of little 
surgical importance, with the fat and cellular membrane, may all 
be raised at the same time with the skin, so as to expose the apo- 
neurosis. This part should next be examined. By cutting it through 
from its upper third down to the wrist, and dissecting it to each 
side, an idea of its strength and connexions may be formed ; and, 
by carrying the incision down to the back of the hand, the annular 
ligament may also be examined with a similar view. The muscles 
and tendons will now be observed to have been closely invested and 
bound down by this membrane. With the point of the finger or the 
handle of the scalpel these may next be separated from each other, 
as far as possible without cutting through fibres, and as low down 
as to trace each tendon to the fingers. Those of the thumb may 
also be treated in the same manner. In raising the latter tendons a 
few transverse fibres must first be cut ; and, before doing so, the 
space between the first and second extensors should be cleared out, 
so as to lay bare (if this has not been sufficiently done already in 
the early stage of the dissection) the whole extent of the radial 
artery, as it is passing obliquely along the radial side of the wrist. 
On the back of the hand and forearm no artery of much surgical 
importance will be observed, unless it be the posterior interosseal 
in the arm, which- is chiefly worthy of notice in the upper third of 
its course, where it lies in contact with the interosseal membrane. 

The anterior surface may next be turned upwards and examined. 
An incision should be commenced in the arm over the fleshy portion 
of the biceps, three or four inches above the elbow, and carried 
down to that across the fore part of the wrist ; the skin should then 
be laid to each side, to meet the dissection on the posterior surface. 
This had better, however, be done at present only in the two lower 
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thirds of the incision, so as to leave the parts in the upper third, viz., 
in front of the elbow, for after inspection. Between the skin and 
aponeurosis, various veins will be observed, with some small twigs 
of nerves. The aponeurosis may next be taken off, after dividing 
it from the annular ligament, to within a couple of inches of the 
elbow, where it had better be cut transversely. The radial and 
ulnar arteries may next be displayed. The outlines of the first will 
have been made visible, throughout the whole course of the dissec- 
tion, by what has already been done: but to display the vessel 
clearly, a little cellular membrane must be taken from around it, 
when it will be seen lying along the radial margin of the flexor carpi 
radialis ; above — between this muscle and the supinator longus ; 
and in the lower third of the forearm, on the surface of the flexor 
longus pollicis ; having a vein on each side, and the continuation of 
the musculo-spiral nerve (the radial) on its radial aspect. The 
nerve, which is never at any part very near the artery, will be seen 
to pass obliquely over the radius, two or three inches above the 
wrist, to get to the posterior surface of the forearm and hand ; and 
the artery will be observed passing under the extensor ossis meta- 
carpi pollicis, into the space where it has already been dissected. 
Before it gets this length, a branch occasionally of considerable 
' size (art. superficialis volse) will, perhaps, be seen passing in front 
of the annular ligament, to join the radial end of the superficial 
palmar arch. The ulnar artery may next be looked for. The point 
of the finger or handle of the knife must be carried between the 
flexor carpi ulnaris and the flexor sublimis; these must be kept 
asunder; and, after the removal of a little cellular texture, the 
artery will be found in the space between them, with a vein on 
each side, and the ulnar nerve on the ulnar side, almost in close 
contact with it. The vessels and nerves are surrounded by cellular 
membrane, which should be removed as low down as the annular 
ligament, where the same parts have previously been displayed. 
The situation of the median nerve may now be examined. It will 
be found between the tendons of the flexor sublimis and the flexor 
carpi radialis, a little above the annular ligament ; it may be traced 
upwards as far as these muscles can be separated, or the separation 
of the skin and transverse incision through the aponeurosis will 
permit, and downwards till it passes under the annular ligament. 
The last-named part had better now be cut through, when the course 
of the nerve and of the tendons into the palm of the hand will be 
made distinct. 

When these tendons are raised, the deep palmar arch may be 
dissected; but this vessel and its branches will be more clearly 
made out, if the tendons are cut through a little above the wrist 
and turned downwards. 

Attention may now be directed to the elbow. By carrying a 
transverse incision, from that already made above the external con- 
dyle, over the back of the arm, the skin may be readily removed 

22 



170 



THE SUPERIOR EXTREMITY, 



from the posterior part of this joint. Over the prominence of the 
olecranon process this texture will be observed to be thin; and 
perhaps a bursa, with a rough irregular internal surface, will be 
found between it and the bone : but this does not exist in all subjects. 
The posterior tendinous surface of the triceps extensor, where it is 
attached to the olecranon process ; the posterior surface of the 
upper part of the ulna ; the condyles of the humerus, and parts of 
the extensors and flexors on the forearm, covered by the fascia, will 
now be exposed. By cutting a few aponeurotic fibres, extending 
between the side of the olecranon and internal condyle, the ulnar 
nerve will be exposed, where it is about to pass between the upper 
attachments of the flexors. Even at this stage of the dissection it 
will be well to mark carefully the external appearances of this joint; 
and the hand should be made as familiar as possible with the pro- 
minences of bone ; the finger or thumb should be placed over the 
head of the radius, and the hand being placed alternately in a state 
of supination and pronation, the movements of that portion of the 
bone may be detected ; the outline of both condyles, as well as the 
ridges of bone leading up from them, should be carefully examined ; 
the projections of these parts, and also of the olecranon during 
flexion and extension, may even now be advantageously investi- 
gated; and a useful lesson will be gained by these proceedings, 
which may afterwards facilitate the diagnosis of injuries connected 
with, or in the vicinity of, this important articulation. 

The fore part of the elbow should now be examined. The inci- 
sion through the skin over the biceps may be extended a couple of 
inches further up, or a transverse cut made to allow it to be laid to 
either side. The skin only should be raised in this first stage of the 
dissection; the fat and cellular membrane should be left till the 
superficial veins and nerves are examined. The cephalic vein 
should now be displayed on the outer margin of the biceps, and, by 
tracing it downwards, the median cephalic, with the branches join- 
ing it from the forearm, may be readily made out ; by tracing the 
median cephalic downwards, the median basilic and its branches 
will be discovered. The latter should be traced down the forearm ; 
the former upwards as far as the skin will permit. In making this 
dissection, the veins should be left as much in their natural position 
as possible ; and this can be best done by leaving (as the skin is 
taken off) the subcutaneous fat and cellular membrane in which 
they are imbedded, and merely laying the latter aside, in carrying 
the scalpel along the anterior surface of each vein. In effecting 
these incisions, care should be taken not to divide any twig of 
nerve, which may be observed crossing or running in front of the 
veins. 

After the parts have been examined in this condition, the fat and 
cellular tissue may then be removed to display the fascia. The 
veins must still be left, and care must be taken to preserve the 
cutaneous nerves. An incision should next be made along the inner 
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margin of the biceps muscle, through the fascia, and the humeral 
artery should be displayed as low down as the connexion of this 
membrane with the tendon of that muscle. 

The superficial veins and nerves may now be removed, and the 
fascia taken off the parts in front of the joint, so as to admit of the 
humeral artery being traced to its division, and also an examination 
of the relative position of the different parts. The artery will be 
seen on the inner margin of the tendon of the biceps, accompanied 
by two veins at least, one on each side, with perhaps a third in 
front; and the median nerve will be found about one-fourth of an 
inch nearer the internal condyle. The radial artery will now be 
observed in a sort of triangular space, (if it has not already been 
examined in this situation,) between the pronator teres and the 
supinator longus ; a branch of the musculo-spiral nerve will be 
observed on the radial side of the vessel. The ulnar artery can 
next be traced, and the most satisfactory method of doing so will 
be, to cut through the superficial flexors, and the pronator teres, in 
a direction parallel with the vessel : the interosseal artery can also 
be best got at by this destructive dissection, and its anterior branch 
can be more readily displayed by turning aside the deep flexor of 
the fingers, which lies over it, in its course along the interosseal 
membrane. The recurrent arteries should likewise be attended to 
in conducting these proceedings. 

The dissection of the arm may next be carried a little higher up. 
A circular incision should be made through the skin a little above 
the insertion of the deltoid muscle, when, by cutting between this 
and the parts already displayed along the surface of the biceps, the 
integument may be turned outwards and inwards, or even com- 
pletely removed from the circumference of the limb, so as to dis- 
play the textures immediately beneath. The fascia first presents 
itself below the subcutaneous cellular tissue, with the cephalic vein 
lying on its surface, on the outer margin of the biceps ; the basilic 
vein will in all probability have passed under the fascia at some 
point between this and the elbow. The membrane should now be 
taken off, and the following parts displayed, viz., the inferior extre- 
mity of the deltoid muscle, a great portion of the triceps and biceps, 
with the ends of the muscles of the forearm, connected with the 
humerus. With a little careful dissection on the inner margin of 
the biceps the humeral artery will be displayed, with a small vein 
on each side, and, perhaps, the basilic in front of it. The median 
nerve, about the middle of the arm, will lie nearly over the artery, 
and in close contact with it ; it occasionally, though rarely, lies 
behind it ; the ulnar will be considerably to the inner side, on the 
short head of the triceps; the musculo-spiral will scarcely be seen 
in this dissection, but its radial branch may be displayed, between 
the biceps and supinator longus, by separating these muscles W'ith 
the point of the finger or handle of the knife. In this situation the 
deep humeral (superior profunda) artery will be observed anasto- 
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mosing with the radial recurrent : and on the inner side of the arm, 
the anastomotica magna will be apparent, passing inwards, and 
sending a branch to run with the ulnar nerve behind the internal 
condyle of the humerus. The internal cutaneous nerves may either 
be preserved or not. The finger may now be passed between the 
biceps and brachialis anticus muscle, when some of the branches of 
the external cutaneous nerve will be seen passing between them. 
The former muscle may be cut across at its thickest part, and its 
lower extremity turned downwards; the artery and nerves may 
also be treated in the same way, and thus a full view of the bra- 
chialis anticus muscle, covering the anterior part of the elbow-joint, 
will be obtained. 

A circular incision should now be made through all the remain- 
ing textures, about three inches above the elbow, down to the bone, 
which should then be sawn through. The articulations on the 
separated part should next be examined ; and this can now be most 
conveniently done, the part being separated from the body, as the 
limb requires to be frequently turned for such a purpose. 

Possibly, ere the parts are separated in the manner here recom- 
mended, the dissector may wish to obtain a more connected view 
of the biceps, vessels, nerves, and other parts, and, if so, he may 
continue the dissection in the mode described at p. 175, and after 
removing the extremity, may then proceed with the examination of 
the ligaments, beginning with the shoulder, or at the following para- 
graph, as he may feel inclined. 

Instructions have already been given (p. 166) for dissecting the 
articulations of the phalanges. The joint between each proximal 
phalanx and the corresponding metacarpal bone, will next demand 
attention. The tendons should be taken off the anterior and poste- 
rior surface of one of these joints, (that of the finger already dis- 
sected will answer,) and by cutting away the vessels and nerves, 
the interossei and lumbricales muscles, the strong lateral ligaments, 
extending between the metacarpal bone and the first phalanx, will 
be readily made out. The posterior surface of the joint will be 
observed to be covered with the loose synovial membrane, and the 
anterior will have a firm (almost fibro-cartilaginous) texture over 
it, which intervenes between the flexor tendons and the synovial 
membrane, and which, if examined carefully, will be found to be a 
thick portion of the transverse ligament which passes in front of 
the ends of the four metacarpal bones in this situation. The joint 
may now be cut into by dividing one or both of the lateral liga- 
ments, when the rounded extremity of the metacarpal bone will be 
observed to fit into a corresponding concavity on the phalanx, and 
that so completely, that, unless they be a little separated, a knife 
cannot be carried through between these bones without cutting por- 
tions of both, or of the cartilages covering them. 

The dissection of one of these joints will suffice, therefore the 
articulation of the thumb with its metacarpal bone may next be 



DISSECTIONS. 173 

examined ; and as this one is somewhat more interesting in a sur- 
gical point of view, than any of those in the hand, some additional 
care may be bestowed upon it. The muscles forming the ball of 
the thumb should first be carefully dissected : the adductor pollicis 
should also be cleared, and due notice should be taken of the great 
developement of muscular fibre in this situation, in proportion to the 
bulk of the hand, or of the bones with which the muscles are con- 
nected ; for these are points worthy of consideration in reference 
to fractures, and more particularly dislocations, occurring in the 
thumb. The muscles and their tendons may next be cut through, 
when lateral ligaments, differing little in appearance from those last 
examined in the finger, will be easily discovered. The joint behind 
is covered by the two extensor tendons, under which the loose 
synovial membrane will be noticed ; in front, when the long flexor 
tendon is raised, a texture similar to that on the same surface of the 
finger will be found, and on each side of the groove for this tendon 
the sesamoid bones will be observed in the tendons of the short 
flexor muscle. On laying open the joint, the articulating surfaces 
will not be found to differ much in appearance from the correspond- 
ing ones of the finger. The end of the metacarpal bone will not 
project so much as that of any other, and will be seen to be some- 
what quadrangular in shape. The upper extremity of this bone will 
be found to be but loosely connected by ligamentous fibres with the 
os trapezium ; that of the little finger is scarcely more firmly so to 
the unciform bone ; but the others will be found not only firmly 
connected with the carpal bones, but also with each other, so as to 
be but slightly moveable. Both in front and behind, these joints are 
covered by ligamentous bands, common to them and the other 
articulations in this situation. 

The posterior and anterior annular ligaments should now be cut 
across, if this has not already been done, and such tendons as have 
been left on any surface of the carpus should be raised, so as to 
permit of a proper dissection of the ligaments, which will be found 
strong and numerous, on both anterior and posterior aspect, more 
particularly on the latter. They will be seen to be chiefly con- 
nected with the radius and the carpal bones, or extending in various 
directions from one of these bones to the other. A short round 
ligament will be observed to pass from the styliform process of the 
ulna to the cuneiform bone ; and two similar bands may be traced 
from the pisiform bone, one to the unciform and the other to the 
head of the metacarpal bone of the little finger. 

The articulation between the bones of the forearm and the first 
row of the carpus, should next be cut into behind, and laid exten- 
sively open, when the lower extremity of the radius, with the 
scaphoid, semilunar, and cuneiform bones, will be observed to form 
the proper moveable articulation at the wrist ; the articular surface^ 
of these bones being covered with cartilage and synovial membrane. 
The knife may now be carried between the different bones of the 
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carpus, and between them and the metacarpal bones still remaining : 
— the opposing surfaces will be found covered with cartilage, and 
provided with synovial membrane. 

The articulation between the radius and ulna, in this situation, 
may be looked at. The latter bone will be observed to lie in a slight 
notch on the radius: the opposing surfaces being covered with 
cartilage, and but loosely connected by a few transverse fibres in 
front and behind, and by a loose synovial capsule. 

In dissecting these joints, as well as many others, it will be 
advantageous to preserve the neighbouring attachments of most or 
all of the tendons. In examining the surgical anatomy of a joint, it 
will often be of service to replace both tendons and muscles; and 
whatever be the strength of its ligaments, the circumstance should 
always be borne in mind, that the actual strength of the articulation 
in the living body depends more on the surrounding textures than 
on the fibres connecting the ends of the bones. 

The elbow-joint may next be examined. With a little dissection 
on each side, the lateral ligaments will be discovered: on raising 
the brachialis anticus (which should be done from above down- 
wards), a few fibres will be found on the anterior surface of the 
synovial capsule, and similar structures, though somewhat slighter, 
will be remarked on the posterior aspect of the joint, between this 
membrane and the triceps. The joint should now be laid open, by 
cutting across the textures in front, or, as will perhaps be of more 
service, by first removing the olecranon process with the cutting 
forceps, and then completing the incisions with the scalpel. The 
connexion of the radius to the ulna above should next be examined ; 
when this is done, and the interosseal membrane also looked at, the 
anatomical examination, as high as it has gone, may be deemed tole- 
rably complete for present purposes; and various points will be 
further elucidated when the injuries and diseases of this portion of 
the extremity are taken into consideration. 

The surgical anatomy of the remaining part of the upper extre- 
mity may next be examined. The body should be placed with the 
back uppermost, having a large block under the chest so adjusted 
as to allow the shoulder about to be examined to hang down, and 
thus to put the muscles on the posterior surface of the trunk, con- 
nected with it, on the stretch. By carrying an incision from the 
occipital protuberance along the mesial line, as low as the twelfth 
dorsal vertebra, then another from the spinous process of the seventh 
cervical, as far as the extremity of the acromion process of the 
scapula, and dissecting the skin and cellular texture upwards and 
downwards, the trapezius and part of the latissimus dorsi muscles 
will be exposed; and by making an incision from the acromion 
down the outer part of the arm as low as the extremity of the 
deltoid, or to where the skin may have been already divided in the 
previous dissection of the extremity, the posterior surface of the 
latter-named muscle may be also fully displayed. The remaining 
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muscles lying on the back of the neck and chest, which connect the 
the extremity with the trunk, should, with the exception of the 
latissimus dorsi, be dissected and cut through, one after the other, 
and, after dividing the rhomboids and the levator anguli scapulae, 
due notice should be taken of the size and position of the posterior 
scapular artery. It will be found immediately under these muscles, 
about the size of a crowquill, passing from above downwards alon^ 
the posterior margin of the bone, and becoming smaller in its course 
as it gives off its branches. It will usually be found within half an 
inch of the margin of the scapula, but will vary according to the 
position of the bone, which, it will be observed, can be moved 
backwards and forwards with great facility. 

The body should now be put face uppermost, and if it is that of 
a female, the skin should be dissected off the mamma, so as to obtain 
a view of this gland. This will be most readily done by making 
four incisions and a circular one in this style (fig. 55) on each side 
of the nipple ; the gland may then be removed, 
and such an examination made of it as may be Fig. 55. 

wished. The great pectoral muscle must next be 
exposed, and for this purpose an incision should be 
made from the acromion process along the clavi- 
cle to the upper end of the sternum, and then an- 
other from the same part of this bone to its lower 
extremity, when the skin should be taken off from 
above downwards. In dissecting in front of the 
shoulder the anterior part of the deltoid should be 
laid bare by turning the skin forwards ; indeed, it will be as well 
at this stage of the dissection to raise the skin from off the anterior 
and upper part of the arm, and also off the axilla, so as to allow of 
the first view of this important cavity. For this latter object the 
skin should be turned a little down on the side of the chest, and the 
margins of the pectoralis major and latissimus dorsi muscles should 
be clearly displayed. The division between the clavicular and 
sternal portions of the pectoral muscle should now be examined ; 
next, that between this muscle and the deltoid : the former will 
probably not be distinct, at least there will be no great space be- 
tween the two ; the latter will in general be of the same size, the 
two muscles being distant about an inch, where they are connected 
with the clavicle, and in this space the cephalic vein and some 
branches of the arteria thoracica acromialis will be found. The 
manner in which the axilla is bounded should now be examined, 
and the effects of the changes in the position of the arm, when 
applied close to the side, or separated from it, should also be looked 
to. In the former position the axilla will appear deep ; in the latter 
so shallow, that every part of it may be reached and touched with 
facility. The pectoral muscle should next be raised by cutting it 
through at its attachments to the ribs, sternum, and clavicle, and 
turning it outwards. The pectoralis minor will now be exposed, 
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and by dissecting on its upper and under margins the axillary vein 
and artery will be discovered. In order to examine these vessels 
more fully, the fat and loose cellular membrane should be carefully 
removed from the axilla. In making this dissection, the numerous 
small vessels, nerves, and glands, which lie in almost inextricable 
confusion, should be carefully preserved, and after being examined 
the nerves and glands should be cautiously cut away, and such of 
the vessels only as are of considerable size should be preserved. 
With very little trouble or further dissection, the entire course of 
the axillary artery and vein, as well as their relation to the axillary 
plexus of nerves, (which will by the same dissection be also ex- 
posed,) may be fully examined, and it will be of advantage in doing 
so, to cut across the lesser pectoral muscle. If the arm be kept 
from the side of the body, which it should be in making the dissec- 
tions recommended, the parts will now appear thus : the axillary 
artery will be seen at the upper part of the dissection, between the 
subclavian muscle and the upper margin of the serratus magnus, 
having the vein in front of it, and a little lower. The vessels in 
this situation are as often termed subclavian as axillary. The large 
nerves will all be seen on the upper and outer side of the artery. 
Two inches further down, all these parts will appear in closer con- 
tact : the vein will be more completely in front of the artery ; two 
large twigs of nerves, one from above, the other from below, will 
have joined in front of this vessel, to form the median nerve ; and 
the whole will lie on the subscapular muscle, where it is attached 
to the lesser tuberosity of the humerus. The course of the subsca- 
pular artery on the axillary margin of the last-named muscle will 
also be noticed. 

If the neck has not yet been dissected, and if it is of consequence 
to be economical with the subject, the parts in this region should 
next be examined in the manner directed in the section of this 
work, on the head and neck : as for the further examination of the 
shoulder, the upper extremity had better be entirely separated from 
the body, by disarticulating the clavicle, or dividing it at its middle 
with a saw, and cutting through the subclavius muscle, the axillary 
vein, artery, and nerves, the serratus magnus, latissimus dorsi, and 
such other parts connected with the clavicle or scapula as remain 
to be divided. 

The shoulder being removed from the body, the deltoid muscle 
should be cut through at its attachments to the scapula and clavicle, 
and turned downwards, when the ends of the muscles connected 
with the head of the humerus will be observed; the large bursa 
beneath the acromion process should be opened ; the course of the 
posterior circumflex artery, with its accompanying nerve, round 
tne neck ot the humerus towards the deltoid should be looked at; 
the supraspinatus, infraspinatus, teres minor, and subscapulars mus- 
cles should be dissected, and then cut through about an inch from 
their attachments to the humerus: the capsular ligament should 
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next be dissected by raising the ends of these muscles ; and lastly, 
by dividing this ligament and the long head of the biceps, which 
will be found within it, the humerus will be separated from the sca- 
pula, and the glenoid cavity exposed. In dissecting the suprasca- 
pular muscle, the nerve and artery of the same name will be observed 
on the upper margin of the bone, the one generally passing over, 
the other under, the little ligament which converts the notch on this 
part into a foramen. The ligaments of the scapula, and those be- 
tween this bone and the clavicle, will next demand attention, and 
lastly those connecting the inner extremity of the latter with the 
sternum and first rib. 

In this description of the manner of conducting the examination 
of the upper extremity for surgical purposes, I have not deemed it 
necessary to name each minute vessel or nerve, nor to describe 
their separate courses ; nor have I done so with the ligaments or 
processes of bones : my object being, not to describe that kind of 
anatomy which is found in all elementary works on the subject, 
nor to give facility to the recollection of mere names ; but to encou- 
rage that personal and manual examination, which can alone serve 
the student or practitioner for the study of surgical anatomy. 
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Before mutilating another arm, by operations or otherwise, it 
may not be amiss for the student to practise the application of 
bandages, splints, and other apparatus, such as may be required for 
accident or disease, on the living body; and these proceedings may 
be accomplished on the subject, on a lay-figure, or, what will be 
best, on the arm of a friend. They may be of little moment to 
those who have already had the advantage of being engaged in 
practice, but many students will derive no inconsiderable benefit 
from such lessons, as they will afterwards perceive in performing 
similar manipulations on the living body. In a case of wound of 
the humeral artery, (inflicted, perhaps, in venesection,) it may be 
considered advisable to apply bandages from the points of the fingers 
upwards as far as the seat of injury, and this may now be done as 
afterwards described. 

Before alluding to the manner of applying apparatus in cases of 
dislocation or fracture, it will be proper to take the nature of such 
accidents into consideration. 

Dislocations in the fingers are of frequent occurrence, and very 
often of such a nature as to induce the surgeon to remove the 
injured part by amputation. In such instances, in addition to the 
displacement, the bones may be broken, the soft parts extensively 
injured, and the joint or joints laid open. 

In simple dislocation of one phalanx from another, the end of the 
lower bone will ride over that of the upper either above or below ; 

as is represented in the 
two figures (56 and 57), 
in which, for the sake of 
clearness, the phalanges 
are exhibited divested of 
all coverings. I need 
scarcely add, that the. 
distal joint may be dis- 
located in a similar man- 
ner, although it must be 
admitted that these displacements in the fingers are more rare 
than some appear to suppose. 

Lateral displacement in any of the phalanges rarely, if ever, 
happens without severe destruction of the parts ; as, indeed, may 
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be easily conjectured from an examination of the joints ; and, in 
such cases, amputation may possibly be required. In all probability 
the dislocation will be 

compound, and therefore Fi g- 57 - 

taking the risk of severe 
inflammation, and also 
that of a stiff joint, into 
consideration, I imagine 
that the removal of the 
part will often be the best 
course; — but more will 
be said on this subject 
in the chapter on frac- 
tures, with which injuries those at present under notice are not 
unfrequently associated. 

For the reduction of a simple case, as above described, the 
patient's hand must be held firmly in the left hand of the surgeon, 
who should grasp the lower part of the finger with his right, some- 
what in the manner shown in the next drawing, when, by steady 
extension, the lower phalanx will slip into its proper place. In 
most instances success will be more rapidly attained, by gently 
moving the lower part of the finger upwards and downwards, and 
in some it will be advantageous to bend the member with consider- 
able force towards either the back or palm of the hand. 

Simple dislocations of the fingers from the metacarpal bones are 
of more frequent occurrence than the above ; and the fore or little 
finger, from their comparatively unprotected position, are most 
exposed to those forces which cause displacement. The phalanx 
will be either on the palmar or dorsal surface of the metacarpal 
bone, and may, in general, be readily reduced by following the 
foregoing instructions. The surgeon, by grasping the finger nearer 
its root, as seen in this figure (58) of a dislocation of the index 

Fig. 58. 




finger backwards, will have all the advantage of a firmer hold, and 
a more powerful lever. The middle and ring fingers are so well 
protected by their position, that dislocations of the head of either 
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on the metacarpal bone, is of rare occurrence, unless the injury to 
the hand is severe and complicated. 

The phalanges of the thumb may suffer like those of the fingers, 
and the preceding observations are equally applicable here. The 

Fig. 59. 




distal joint is seldom the seat of simple luxation, however, the 
proximal phalanx being most frequently displaced ; and it may be 
either in front or behind the end of the metacarpal bone, as exhi- 
bited in the accompanying figures (59 and 60). 

Fig. 60. 




The displacement of the first phalanx backwards (fig. 60), or, as 
some describe it, of the metacarpal bone forwards, has attracted 
considerable notice in consequence of the trouble frequently attend- 
ing reduction, and the occasional impossibility of attaining this 
object. It is difficult to account for this in a satisfactory manner 
from any peculiarity of the articulation, as evinced in the bones or 
ligaments. Mr. Hey imagined that this difficulty was occasioned 
by a kind of wedge-shape in the end of the metacarpal bone, the 
thickest part of which being thrust between the lateral ligaments, 
presented such an obstacle to reduction, that, if these remained 
entire, it was almost impossible to replace the bones. Though I 
have never been fully satisfied of the correctness of this view, I am 
not prepared to deny it ; and in a somewhat similar mode of rea- 
soning, I am inclined to think it not improbable, that in some 
instances the large extremity of the metacarpal bone being driven 
between the two portions of the flexor brevis, as well as between 
the lateral ligaments, (which, however, in such a case would doubt- 
less be extensively stretched, or perhaps torn across,) combined with 
the vast power of the numerous muscles connected with the first 
phalanx, may be the chief cause of the difficulty experienced in 
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these cases ; more particularly when the shortness of the lever 
which the surgeon has to work with is taken into consideration. I 
have seen an instance of compound dislocation in this joint, where 
the end of the metacarpal bone projected through a transverse 
wound of the textures on its anterior surface, in which the bones 
could be reduced and displayed at will, twelve hours after the acci- 
dent, and it seemed to me, that the lateral ligaments were as entire 
as if there had been no external wound. Anchylosis occurred in 
this case after severe inflammation and suppuration. 

In instances of this dislocation where the ordinary means fail, it 
seems to me very doubtful if such a measure as removing the end 
of the metacarpal bone through an incision made directly upon it, 
should be resorted to ; for, although such a wound may occasion- 
ally heal by the first intention, (as was long ago noticed by Mr. Hey, 
in referring to some cases occurring in the practice of Mr. Evans 
of Ketley, who in two instances cut down upon the extremity of 
the metacarpal bone, and removed it with success,) there would 
certainly be great risk of its not doing so. and, in such an event, 
the results to the patient would be much more painful and annoying, 
while in all likelihood the member (provided it escapes amputation) 
would be of no more service than if it had been left in its distorted 
condition. It is well known, and I have seen such examples, that 
in the course of time a thumb in this state is gradually restored to 
much of its original utility. 

To facilitate reduction, the old proposal of dividing one of the 
lateral ligaments, might now be practised with greater propriety 
than in former times, by performing a subcutaneous division, with 
a very small and narrow-bladed knife: indeed, by a similar pro- 
ceeding, the opposite ligament might also be cut in the same case, 
or any other texture that seemed to offer resistance, — the wound, or 
wounds, in the skin, being so small, that little fear need be enter- 
tained of any bad results following the discreet use of such an 
instrument. 

Dislocations in either thumb or fingers can occasionally be re- 
duced by simple pressure, with the surgeon's thumb and fingers, on 
the displaced end of the bone, and it is often of service combined 
with extension, as above described ; but in some cases neither of 
these means will answer, and a greater degree of extension must 
be applied. In such instances, a bit of tape, a silk handkerchief, or 
soft calico bandage should be slipped round the lower part of the 
disjointed member, and the ends given to one assistant, whilst an- 
other keeps the hand steady. The surgeon can then use his fingers 
in such a way as he thinks most likely to be of service. The pul- 
leys (afterwards delineated) have even been resorted to in some of 
these cases ! and we need scarcely, therefore, wonder at the in- 
stance alluded to by Bromfield, in which the end of the thumb was 
torn off by an over-zealous attempt of a surgeon to effect reduction. 

The noose (clove-hitch, as it is often called) will be best fixed by 
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casting such a one as this (fig. 61), which can be readily imitated 

with a bit of string. First one circle 
Fi g- 61. is made by turning the string from 

one side to the other (right to left), 
then a second in the same way ; if 
that last made is now placed behind 
the other, and the two loops put on 
the part where the extending force is 
to be applied, and drawn sufficiently 
tight, a noose will thus be formed that 
will not readily slip off, nor will the 
extending force have any effect in 
tightening it to an injurious extent 
round the member. 

Before applying a tape or bandage, 
it may be well to protect the skin 
with a small bit of lint ; and, in fixing either of the former, it may 
be put round the thumb beyond the displacement, or above the end 
of the metacarpal bone in such a manner that the extending force 
will act chiefly on this part. 

[The difficulty of reduction in cases of simple luxations of the 
phalangeal articulations, even when the patient is seen soon after 
the accident has occurred, is well known, and the same difficulty 
sometimes exists in reducing and retaining in place injuries of this 
class when accompanied with wound of the soft parts. In com- 
pound luxations of the thumb, when found irreducible upon the 
application of a moderate degree of force, the best practice is to 
saw off the end of the projecting bone. If the wound be large, and 
this be not done, observation shows that even when the part can be 
reduced, the dislocated end will, in the majority of cases, become 
displaced, as the inflammation necessarily following it, will prevent 
the application of a sufficient degree of force by bandages and 
splints, to retain it in its natural position. One case of this kind I 
have myself witnessed, and another instance which occurred in 
Guy's Hospital has recently been published, in which, although the 
phalanx was easily reduced immediately after the accident, so 
much inflammation and constitutional disturbance occurred, as to 
make it necessary to remove the splints and other dressings which 
had been applied, and resort to cataplasms ; the patient being ulti- 
mately cured, after entire loss of the first, and exfoliation of the 
extremity of the second phalanx. Resection of the bone is the 
practice recommended by Sir A. Cooper, in compound dislocations 
of these parts, where difficulty is experienced in their reduction, and 
has often been done with good success. In a case treated by me 
a short time since, I resorted to it, after well-directed, though un- 
successful efforts to replace it had been made, and the patient 
recovered rapidly, and had some motion at the joint.— N.] 

The metacarpal bone of the thumb is sometimes dislocated from 
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the os trapezium. Sir Astley Cooper has described the displace- 
ment towards the palm as the only kind which he has met with, 
and has advised that unless the reduction could be easily accom- 
plished, the parts should be let alone. I have not 'met with any 
example of this kind, but have seen several where the end had 
slipped backwards : in two cases the injury having been occasioned 
by strong resistance at the distal extremity of the bone. There is 
little difficulty in reducing the projecting point, but there is much 
in keeping it in its proper place. I have seen a splint and roller 
fail in doing so. When it shows a tendency to slip out of its situa- 
tion, a strong narrow bit of pasteboard should be laid along the 
lower extremity of the radius, over the entire length of the meta- 
carpal bone, and be retained by means of a bandage for the space 
of three weeks, when the best possible chance will thus be given 
for the parts keeping their natural position. 

The bones of the carpus are but rarely separated from each 
other, and only when great force is applied. In many such cases 
amputation will probably be required ; yet it may occasionally be 
good practice to attempt to save the hand, after removing one or 
more of the loose and perhaps shattered bones. The os magnum 
is sometimes thrust backwards, however, without fatal injury being 
done to the neighbouring parts. In such a case, if the bone cannot 
be at once pushed into its proper place by the surgeon's thumb, no 
other attempt should 

be made, lest it ag- Fig. 62. 

gravate the evil, by 
inducing inflamma- 
tion and caries of 
the carpal bones. I 
have seen amputation 
above the wrist re- 
quired in consequence 
of injudicious inter- 
ference in such an 
instance. I have 
known of one exam- 
ple, in which the pisi- 
form bone was de- 
tached from its lower 

connexions by the action of the flexor carpi ulnaris. Little benefit 
can be expected from any attempt to keep this bone in its proper 
position, nor, indeed, is the displacement of much consequence. 

The carpus may be displaced either backwards or forwards, 
or in a lateral direction. In the latter case, the dislocation cannot 
be complete without great injury, which may possibly necessitate 
amputation. In the former of these examples, the hand with the 
bones of the carpus may be deemed the moveable parts, as indeed 
they really are. 
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When the first row of the carpus is driven from the articular 
surface of the radius, in a direction backwards or forwards, the 

projection thus formed, and 
' Fig. 63. the corresponding one on the 

opposite side, can leave small 
doubt of the nature of the 
injury. The two skeletons 
(figs. 62 and 63) will give 
the student a tolerably cor- 
rect idea of each of these 
luxations, although it should 
always be remembered, that 
in the living body the appear- 
ances may not be altogether 
so clear. With these sketches, 
as with those of the fingers 
and thumb, the state of flexion 
is such as, I believe, will ge- 
nerally be met with in prac- 
tice, although occasionally the angle may be more or less acute, as 
most surgeons of experience must have noticed. 

Little difficulty will be met with in reducing these displacements, 
provided they are seen at an early period. After the lapse of ten 
or fifteen days, it may be a question whether or not it will be safe 
to apply such a degree of force as may be required. I have seen 
one case where reduction was accomplished with tolerable ease 
after fourteen clays, and all went on favourably afterwards. In this 
instance (the patient was a boy about ten years old, under the care 
of Mr. Lizars) little force was needed ; and in all similar examples 
violent force or twisting is to be deprecated, for fear of exciting 
disease in the carpus. 

In adjusting these luxations, an assistant should steady the fore- 
arm, whilst the surgeon applies the extending force, either by grasp- 
ing the patient's hand in his, or by means of a handkerchief twisted 
round the hand above the thumb. A slight degree of flexion or 
extension cautiously applied will facilitate the object in view. 

The radius and ulna are sometimes separated at their lower 
extremities. The ulna appears to be detached from the radius in 
such cases, and the prominence caused by its extremity leaves no 
doubt regarding its nature. A little pressure suffices for replace- 
ment, but it will not remain unless retained by a bandage, and even 
then there will, perhaps, be a projection, which fortunately, how- 
ever, is productive of little or no after inconvenience ; indeed, in 
many persons advanced in years, a kind of slow spontaneous dis- 
placement of the lower extremity of the ulna occurs naturally, 
which causes no annoyance whatever. 

One or both bones of the forearm may be displaced from the 
humerus. The head of the radius may pass in front of the external 
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condyle, or it may be behind it. In the former case, which seems 
to be the more common of the two, the bone is in the position repre- 
sented in the drawing (fig. 64). I have only seen one well-marked 
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instance of the latter, and it was on a subject in the dissecting- 
rooms. Figure 65 exhibits it : the head of the bone could be felt 

Fig. 65. 




immediately under the skin, yet the displacement seemed to have 
produced very little inconvenience, for the distortion was only 
apparent on a close examination (as may be seen from a cast in 
the collection at King's College), and the motions of flexion and 
extension were tolerably complete, as were also those of supination 
and pronation. In either instance the injury is most likely to be 
occasioned by the patient falling, and attempting to save himself by 
throwing out his hand. The rupture of the annular ligament must, 
in these examples, precede and facilitate the displacement. From 
the frequency with which the former luxation is met with in the 
dissecting-rooms, I am inclined to think that the accident is often 
overlooked ; and I believe it to be much more common than that 
backwards. My own experience, especially in the dead-room, leads 
me to suppose that Sir Astley Cooper's estimate of the relative 
frequency of these two injuries is the most correct, although it is 
worthy of notice, that, while he states the dislocation forwards as 
being the most common, Boyer asserts, with equal precision, that 
the head of the bone passes most frequently backwards. 

24 
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When the head of the bone rests in front of the external condyle, 
it seems to produce little inconvenience, saving a slight diminution 
in the motions of flexion and extension, more particularly the 
former. 

In all instances, however, where either of these injuries is detected 
at first, the head of the bone should be drawn, by extending or 
bending the elbow, or perhaps thrust at once, into its proper posi- 
tion ; and, though it may be a little troublesome to retain it there, 
the best chance will be given by keeping the elbow-joint quiet, and 
in a bent position, by means of a bandage ; and should great stea- 
diness and some* considerable pressure be required, then a splint, 
similar to that used for fractures in the lower part of the humerus, 
may be had recourse to. 

The bones of the forearm can scarcely be dislocated forwards on 
the humerus without a fracture of the olecranon process, and such 
an injury I believe to be very rare ; they are, however, not unfre- 
quently displaced backwards, as represented in figure 66, and the 

Fie. 66. 




nature of the accident will be readily made out by any one 
acquainted with the anatomy of the joint. In such a case the 
coronoid process will probably be broken. The unnatural promi- 
nence, both in front and behind, as well as the fixed position of the 
bones, will sufficiently indicate what is wrong. 

One of the most distinct cases of this luxation which has ever 
come under my notice, occurred in a boy about ten years of age, 
who, in playing at leap-frog with his companions, fell upon his hands, 
and thus sustained the injury in one arm. 

If this accident is seen by the surgeon shortly after its occurrence, 
the two bones can be drawn down with little trouble into their 
proper situation. The forearm, which will be a little bent at the 
joint, should be drawn down in the axis of the humerus, and, by 
bending it a little further, in all likelihood the bones will be replaced. 
An additional force must be applied, should there be much difficulty ; 
but care must be taken, more particularly if the injury be of some 
standing, not to apply a great degree of violence, as this may be 
productive of more serious injury to the joint, by the additional 
inflammation thereby induced. 
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Dislocations of the bones of the elbow, forwards or in a lateral 
direction, are of very rare occurrence, and can happen only in 
violent injuries ; the former accident being, as already stated, com- 
plicated, in all probability, with fracture of the olecranon. 

Any surgeon, however, who has seen much among the lower 
orders, as in dispensaries and out-patient hospital practice, must 
agree with me in thinking-, that it is impossible to say what disloca- 
tions may not take place in this articulation. I have myself fre- 
quently seen the joint in such a distorted condition, from injuries of 
old date (probably luxations and fractures combined), that the most 
experienced anatomists have been unable to appreciate the true con- 
dition of the ends of the bones ; and in many of these cases the 
facility of movement was remarkable, as was also the muscular 
developement, which was such as to give the parties an excellent 
command over the extremity. The two sketches (figs. 67 and 68) 
of the lateral displacement of both bones, — the one inwards and the 
other outwards, will give some idea of such injuries, although I 
imagine that on the living body the regularity here delineated would 
not be so perfect ; for the force which would cause such displace- 
ments would, in all probability, produce separation of the two bones, 
and fracture too, perhaps of one or both, or of the lower end of the 
humerus. 

The figure below (69) represents a very rare form of luxation in 



Fig. 67. 



Fig. 68. 






this situation, viz., a displacement of the ulna backwards, with the 
radius thrown slightly forwards. Such a case has been referred to 



188 THE SUPERIOR EXTREMITY. 

by Sir Astley Cooper, who mentions two of the kind. I can fancy 
such an injury being complicated with fracture of the radius, lower 
down, so as to permit the lower fragment with the ulna passing 
upwards ; and here, too, I imagine that the coronoid process of the 
ulna might be broken off. 

Should any of these cases be such as to admit of remedy without 
amputation (and that such do occur there can be no doubt), there 
may or there may not be difficulty in replacing the bones ; and here, 
as in all other injuries of this joint, whether the attempt at reduction 
is successful or not, too much care cannot be bestowed in keeping 
the limb quiet, and in a bent position. At first, as the patient will 
be kept to his bed, the arm may be placed on a cushion, and after- 
wards it should be carried in a sling. 

In certain compound dislocations of the elbow, when complicated 
with fractures of the coronoid or olecranon process, or of the con- 
dyles of the humerus, and in which, were the ends replaced, there 
might be every reason to apprehend severe inflammation, which 
might probably end in caries of the bones ; were the case one, 
in short, where at the first glance amputation might be deemed 
the only resource, it may be well to pause and contemplate the pro- 
priety of cutting away the exposed and injured ends of the bones, 
and thus give the patient a chance of having his hand preserved. 
There can be no doubt, that in many instances such practice would 
be better than amputation; but in such as is represented in this 
drawing (70), (taken from an arm which I amputated some time 

Fig. 70. 




ago in King's College Hospital,) the soft parts seemed too much 
injured to encourage me to cherish a hope of saving the limb by 
such a proceeding as that referred to. The particulars of this case, 
and my reasons for preferring amputation, were given in the Lancet, 
October 2d, 1841 ; but assuredly in less severe injuries it would be 
proper to try the chance of saving the limb, without or with exci- 
sion, as might be deemed most advisable. 

The attention may now be directed to dislocations of the shoul- 
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Fig. 71. 



der-joint, which, in one form or other, are of such frequent occur- 
rence. When this joint is examined anatomically, it will be readily 
perceived that its weakest part is below, in the space between the 
teres minor and subscapularis, where it is protected neither by mus- 
cles nor tendons, and where, moreover, the capsular ligament is 
less likely to restrain the head of the bone than at any other point. 
These circumstances, combined with the lever force of the humerus 
when a person falls with the arm thrown forwards for protection, 
may account for the frequency of dislocation of the head of the 
bone in this situation. It is impossible in most instances to ascer- 
tain the position of the limb previous to the accident, nor is it of 
much consequence to know whether the displacement has been 
occasioned whilst the arm has been raised from the side, or by direct 
violence over the shoulder, as undoubtedly may be the case. In 
whatever way it maybe accounted for, the accident — displacement 
into the axilla as it is called — is of more common occurrence than 
any other sort of dislocation in this 
joint. The bones occupy this posi- 
tion (fig. 71) ; the head of the hume- 
rus rests on the margin of the sca- 
pula below its neck, in front of the 
attachment of the long head of the 
triceps, and it may be slightly in the 
substance of the subscapular mus- 
cle, as may be imagined from an 
examination of the drawing. In 
several dissections which I have 
had the opportunity of making of 
recent injuries of this description, I 
have found the parts as I have stated ; 
the capsular ligament has been ex- 
tensively torn, with part of the ten- 
don of the subscapular muscle ; in 
one instance, the supra-spinatus was 
greatly stretched ; in another, the 
tuberosity, into which the tendon of 

the muscle is inserted, was torn off; in all the axillary vessels 
and nerves were slightly on the stretch, and in none of these was 
the circumflex nerve torn. In some examples of this dislocation of 
old standing, I have found it impossible to trace this nerve through- 
out its course, as it seemed to have been ruptured at the time of 
the accident : in others again, I have traced it with great ease. In 
the former I have particularly remarked the atrophied condition of 
the deltoid muscle, whilst in the latter the diminution in bulk has 
not been more than might have been expected, as the result of re- 
stricted movements in the joint. 

The features of this accident are in general so well marked, that 
it might be supposed impossible to overlook its nature. This is, 
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however, too frequently the case. The history of the accident, the 
immobility of the limb, the pain in the armpit, numbness of the 
fingers, with (in some instances) cedematous swelling in the hand, 
the separation of the elbow from the side, the increased length from 
the acromion to the olecranon, and, above all, the flatness of the 
shoulder, with the prominence in the axilla, should sufficiently point 
out what is wrong. 

The head of the humerus is occasionally thrown inwards and 
upwards, so as to rest under the pectoralis major muscle, and to be 
in contact with the pectoralis minor and coracoid process of the 
scapula, as represented in figure 72 ; or it may be driven back- 
wards on the dorsum of the scapula, of which I have seen one well- 
marked example, which may be understood by this design (fig. 73). 



Fig. 72. 



Fig. 73. 





In the latter case, the humerus slopes slightly forwards, and the 
head of the bone will be felt in its unnatural position under the 
spine of the scapula ; in the former this may also be done, though 
not so distinctly ; and the arm will slope backwards and outwards, 
as shown in the sketch : in both the deficiency under the acromion, 
the history of the accident, as well as the general marks of disloca- 
tion, will indicate the nature of the injury. 

Dislocations of the shoulder-joint may be reduced in a great 
variety of ways ; but, as it would be inconsistent with the nature 
of this work to describe or even refer to them all, I shall merely 
speak of those which I consider most worthy of attention. 

One of the most simple methods of reducing dislocation of the 
shoulder-joint is as follows : — The patient should be seated on a 
chair, a table-cloth or sheet, folded to the breadth of eight or ten 
inches, placed around the chest, its middle being close under the 
injured part, and its two ends given to an assistant standing on the 
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opposite side ; another cloth should be fixed by the middle on the 
arm immediately above the elbow, and its ends entrusted to another 
assistant ; the surgeon, placing himself behind the arm, should lay 
hold of the extremity in such a way as to bend the elbow, and 
move the humerus in a rotatory direction on its long axis, whilst 
the two assistants are engaged, the one in keeping the body steady, 
the other in making gradual extension. If this force be judiciously 
applied as thus directed, the head of the humerus will, in all likeli- 
hood, pass into the glenoid cavity with a kind of snap, which will 
be perceptible to both patient and surgeon. It may, however, be 
necessary to apply more force by means of additional assistants, 
and the operator may also require to be more rude in that which 
he himself exerts. In such examples, the warm bath, the abstrac- 
tion of a quantity of blood from a vein in the arm, and the exhibition 
of plentiful doses of the solution of the tartrate of antimony, will 
be of great assistance. 

If success cannot be obtained in this way, a stronger force must 
be applied by means of pulleys (fig. 74), which should be used in 

Fig. 74. 




the following manner: — The patient should be seated on a firm 
chair, or on the floor, his body enveloped as above described, and 
the ends of the cloth attached to some point fixed in the floor or 
wall (p. 193) ; the hook of one end of the apparatus should then be 
fixed in a towel, which has previously been properly fastened round 
the patient's arm above the elbow, and the other hook being attached 
to a fixed point, opposite to that above mentioned, the extension 
may be applied by a single assistant, who draws by the loose end 
of the cord. The surgeon, placing himself on the outside of the 
arm, should keep it bent, and by the same manoeuvre as already 
directed, viz., rotating the humerus on its own axis, the desired 
object may be accomplished. In cases of difficulty, when the ex- 
tending force is supposed to be sufficiently applied, it may be of 
advantage for the surgeon to put his knee into the armpit, and 
desire the assistant suddenly to quit the rope, when, by depressing 
the lower part of the arm, and using it as a lever, the knee being 
the fulcrum, the head of the bone may be forced into its proper 
position. On the common principles of mechanics, this plan might 
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be supposed to answer well ; I must say, however, that although 1 
have often seen it of service, I have observed it to fail, and have 
much more frequently seen the end of the bone slip suddenly into 
its natural place during the application of the extending force. In- 
stead of a sheet, table-cloth, or towel, the surgeon may be provided 
with a kind of stock apparatus, which, with the pulleys and screw 
already referred to, may always be kept by him in readiness for 
use. It consists of an oblong piece of stout canvass, between three 
and four feet in length, and about nine inches in breadth at the 
middle : here there is a hole of sufficient size to allow the arm to 
pass through, close up to the axilla and scapula : and each extre- 
mity is terminated with a stout iron ring. When the arm is put 
through the hole, and this broad belt is drawn up to the shoulder, 
the two rings can be brought together on the opposite side, by bring- 
ing one before and the other behind the patient's body, and then be 
fixed to any convenient point by means of a towel or piece of rope. 
The side of the belt next the skin is usually lined with chamois 
leather, to prevent chafing ; and it may be well, too, when it is 
used, to further obviate this annoyance by placing a folded towel, 
as a pad, in the axilla. Another portion of the apparatus consists 
of a kind of clasp, made of iron and leather, to fix around the arm 
above the elbow, by means of screws which lessen its calibre. This 
circle is well padded within, and also lined with chamois, and has 

Fig. 75. 




a couple of belts attached to it, which are provided at their loose 
ends with a ring each, through which, when brought together, the 
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hook of the pulley is passed. Such apparatus, with pulleys and 
screws, may be had of Mr. Weiss or any other instrument-maker. 
The belt I deem greatly preferable to a sheet, which, unless a hole 
be cut in its centre, only offers its resistance below the axilla, whilst 
the former fixes the scapula in a much more efficient manner ; and 
it is of the utmost consequence that this bone should not be acted 
on by the extending force. The clasp is very apt to slip from the 
lower part of the arm, and I am inclined to use in its stead a jack- 
towel, fastened to the arm by the clove-hitch (page 182), or a thick 
and sufficiently long and stout skein of coarse worsted thread, 
which, from its softness and elasticity, is less likely than the towel 
to injure the skin. Such methods and apparatus as those above 
described, modified and applied according to circumstances, I have 
seen almost invariably resorted to during the fourteen years in 
which I was connected, as pupil and surgeon, with the Royal Infir- 
mary of Edinburgh, and they seldom failed to answer the objects 
for which they were used. The foregoing sketch (fig. 75) will 
make my description more intelligible. The patient 
is represented as seated on a chair, with the surgeon ^ X S- 76 - 
in the position above described. The body-belt may 
be supposed to be fixed above the level of the injured 
shoulder, whilst the pulleys are below ; in some in- 
stances the latter may be placed highest, and in all 
it is evident that when the extending force is being 
applied there must be a straight line betwixt the ex- 
treme points. In addition to the apparatus above 
referred to, I advise that a couple of common iron 
staples should be kept at hand, as they will be con- 
venient to drive into the floor or wall for fixing the 
body-belt or pulleys, — for the handle of a door, a 
bed-post, or bar of a grate, will not offer sufficient 
resistance in such cases, as I have experienced. Such 
a screw as that here represented (fig. 76) may be 
had in the ironmonger's shop, and two, somewhat larger than that 
in the figure, will answer as well as the staples. 

Another plan, which is attended with less trouble than those above 
described, and also obviates the necessity for pulleys, consists in 
placing the patient on a couch or mattress upon his back, when the 
surgeon seats himself alongside, and places his foot, the boot or shoe 
being removed, in the patient's axilla : he then lays hold of the wrist 
with both hands, or a bandage, which he may have previously fas- 
tened round the arm above the elbow, and by throwing his body 
backwards and pushing his heel upwards, the head of the bone will 
be made to glide into its proper place. I have known this plan suc- 
ceed when others had failed, even though aided by the pulleys; and 
I believe, that, if judiciously and energetically applied, few exam- 
ples will be met with, more particularly when the head of the hu- 
merus is in the axilla, in which it will not answer. If it be found 
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necessary, a prodigious additional power may be gained by passing 
a towel under the axilla, and desiring an assistant to pull upwards, 
whilst the surgeon increases the extending force, as he throws his 
body backwards, by having had, whilst in the sitting posture and 
slightly stooping, the band attached to the patient's arm fixed round 
his own shoulders. This drawing (fig. 77) will convey a very dis- 
tinct idea of the most important features of the explanation above 
given. 

Fig. 77. 




These are the methods of reducing dislocations of the shoulder- 
joint, which, in so far as I am aware, are most commonly in use ; 
there are others, however, which some consider equally efficient, 
and for a description of which I must refer to the works of Pare 
and Scultetus, to Heister's Surgery, or other systematic authorities 
of the last and preceding century. The ancient ambi, the scala, 
and the glossocoma, are now looked upon with interest, only as 
relics of bygone ages : although Mr. Bransby Cooper relates the 
case of a farmer near Norwich, who, being frequently the subject 
of luxation of the humerus into the axilla, used to " do the doctor," 
by suspending himself over a gate, his body on one side, his arm on 
the other, we no longer hear of patients being suspended by the 
armpit over the upper bar of a ladder, or the top of a door, nor hung 
from the ceiling by the wrist of the injured arm, with the sanction 
of the modern surgeon. Though the pathology of luxations in this 
joint is now better known than in former times, the history of their 
treatment clearly shows, that it would indeed be difficult to resort 
to any method which has not previously been tried and recom- 
mended. The surgeon will best display his judgment, not by obsti- 
nately refusing to resort to any plan but that which he may think 
best, but by attempting, after his first effort has failed, any other 
which will give his patient a reasonable chance of relief: if he fail 
with one, he may succeed with another ; if gentle force will not 
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suffice, he must apply a greater amount ; if a steady extension will 
not answer, he must try the lever and fulcrum ; and, should one 
attitude for the arm not do, he may place it in another ; he may 
move it gently from side to side, upwards and downwards, or twist 
and twine it rudely in all directions to attain the wished-for result ; 
and should he succeed, as in all likelihood he may, he ought not on 
that account to imagine, that the successful plan in this instance, and 
that only, is the best for all future cases. 

It will be remarked, that I have drawn no broad distinctions be- 
tween the methods to be pursued in one dislocation and another. 
The means above recommended, I have seen successfully used, 
whatever might be the position of the bone; and the references 
which have been made to others now deemed obsolete, as well as 
the occasional necessity of varying the plans and the attitude of the 
limb, will be sufficient to show, that the surgeon must often trust 
more to his own skill and mechanical ingenuity, than to any minute 
rules which might be given here, but which are purposely omitted, 
as not being in accordance with the arrangements for this work. 

It may often be a question, whether or not, in dislocations of old 
standing, the surgeon should persist in, or even attempt, the applica- 
tion of violent force to effect reduction. I have seen a most excel- 
lent practitioner fail at the shoulder, after the lapse of three weeks, 
when another, making the attempt a few days afterwards, succeeded. 
I have myself been successful in the eleventh week ; and, though 
cases have been put to rights even after the third month, the pro- 
priety of interfering with the generality of such instances may 
admit of doubt. Frequent experience on the living subject, and that 
acquired in the dissecting-room, have sufficiently demonstrated the 
fact, that even when the head of a bone is left in its abnormal posi- 
tion, the limb below will gradually acquire an amazing latitude of 
movement, and a new joint will be formed, which, in many respects, 
will almost equal in efficiency the natural articulation before the 
injury. I have seen individuals with old unreduced dislocations of 
the shoulder move the elbow backwards and forwards, and also 
raise the hand to the head with the utmost facility ; and every one 
experienced in the dissecting-room and in museums must be familiar 
with the admirable manner in which nature adjusts the newly op- 
posed surfaces to each other. These observations are peculiarly 
applicable to the shoulder and hip-joints, but they should be kept in 
view in other regions also : I cannot imagine that they will engender 
carelessness either in the examination of any joint supposed to be 
the seat of displacement, or in the application of remedial measures, 
and I shall only, therefore, add the views entertained on the above 
important question by one of the greatest of all authorities on the sub- 
ject, Sir Astley Cooper, who, in the preface to the posthumous edition 
of his work on Dislocations and Fractures (1842), has left behind 
him the following statement, grounded, it must be kept in mind, on 
an experience greater, perhaps, than ever fell to the lot of any other 
individual : " I feel," says he, " that my professional brethren will 
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be disposed to think that I have limited to too short a period the 
attempts at reduction. It has been stated that dislocations have 
been reduced at four, and even six months after the injury ; and this 
assertion I am not disposed to deny ; indeed, I have myself had an 
opportunity of witnessing examples of the fact : but, excepting in 
very emaciated, relaxed, and aged persons, I have observed that . 
the injury done in extension, has been greater than the advantage 
received from the reduction ; and, therefore, in the case of a very 
strong muscular person, I am not disposed, after three months, to 
recommend the attempt ; finding that the use of the limb is not, when 
reduced, greater than that which it would have acquired in its dis- 
located state. Let this be fairly represented to the patient; and 
then, at his request only, the reduction should be attempted ; but, 
'with all appliances and means to boot,' the extension must be 
very gradually made, and without violence, to avoid injury to the 
muscles and nerves." 

[The class of cases, and periods after the injury, in which 
attempts to reduce dislocations of long standing may be undertaken 
with any prospect of success, have not as yet received that atten- 
tion which they merit. Much depends upon the degree of motion 
existing in an unreduced joint, before determining upon the pro- 
priety of an attempt at reduction in cases where bones have been 
long out, and I am disposed to think that we have been accustomed 
to direct our attention too much to the period which has elapsed 
since the receipt of the injury only, without allowing the situation 
of the bone, and the degree of motion, due weight in determining 
the question. Abundant evidence might be adduced to show that 
luxations have often been reduced after the limits fixed upon by our 
high authorities, where the head of the bone admits of slight move- 
ments, and is not drawn up closely into the axilla, and where an 
opposite state exists they are frequently irreducible long before that 
limit is arrived at. — N.] 

It is customary to suppose that the head of the humerus cannot 
be luxated directly upwards ; but I have long been of opinion that 
such an event, to a partial extent, may, and indeed does, occur 
pretty frequently. I have met with various examples in the dissect- 
ing-rooms, in which the end of the bone has been in close contact 
with the acromion process and spine of the scapula, or with the 
coraco-acromial ligament, — lying, in the one instance, a little above 
and behind the upper part of the glenoid cavity ; in the other, some- 
what above, and in front, between the natural articular surface and 
the coracoid process ; both, however, coming strictly under the 
title of partial luxation upwards. Whether these effects were the 
result of immediate violence or of gradual change, I cannot decide : 
the capsular ligament seemed entire, but elongated, in some of the 
examples, whilst in others the articular surface of the humerus 
was in contact with the parts above, the capsular ligament being 
attached to the surrounding textures, which, condensed and infil- 
trated with lymph, bore all the marks of former inflammation. 
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Within these few years the occurrence of rupture of the tendon of 
the long head of the biceps has been noticed by Mr. Stanley, 
Dr. Knox, and others; and Mr. John Soden, Jun. of Bath, has 
related (Trans. Med. & Chir. Soc. 1841) the particulars of a case 
of supposed sprain in the shoulder, which dissection afterwards 
proved to be a partial displacement of the humerus upwards, and 
luxation of this tendon forwards on the lesser tuberosity. That this 
tendon is displaced in the luxations forwards or backwards, (or 
perhaps, to speak more correctly, that the head of the bone in such 
instances is displaced from the tendon,) there can be little doubt : 
I have seen the change more than once in the dissecting-room. In 
some shoulders I have found the tendon partially torn and elongated, 
lying either in the natural groove, or in a new one formed by its 
friction : in others I have observed the tendon torn across about an 
inch from its upper extremity, which floated free within the capsule, 
whilst the other end was adherent to the groove between the tube- 
rosities. In some of these, old unreduced dislocations existed; in 
others, every mark bore evidence that this injury had at one time 
occurred. There is now in my collection, in the museum of King's 
College, a preparation strongly corroborative of the above observa- 
tions. On a subject, I noticed that one shoulder was more promi- 
nent than the other ; and in the progress of the dissection I found 
the head of the humerus lying immediately under the deltoid mus- 
cle, in contact with the acromion, and surrounded by a very thin 
capsule of cellular texture. On raising the head of the bone, I 
ascertained that the long tendon of the biceps was torn, the under 
end being adherent in its natural groove, and that, in addition, a 
dislocation of the head of the humerus (forwards in all probability) 
had been in a manner reduced ; but, instead of passing again into 
the capsule, had been thrown between this texture and the deltoid 
muscle. Only a small portion of the glenoid cavity was visible at 
its lowermost point, the greater part being covered by the flattened 
capsule. Doubtless, in this case, the original opening in the liga- 
ment had been only sufficient to let the head of the bone escape, 
and not free enough to admit of proper reduction. Such an occur- 
rence I believe to be exceedingly rare, almost all evidence going to 
prove that the capsular ligament is in general so extensively torn 
open, that the head of the bone cannot possibly be obstructed by it in 
its backward course : yet the prepai'ation confirms the observation 
of Delpech, who, though he suspected such an occurrence, had 
himself met with no anatomical proof of the fact. 

I have seen in practice several examples of supposed rupture of 
the tendon of the biceps, attended with the usual symptoms of severe 
sprains of the shoulder-joint ; but I cannot say that I was ever con- 
vinced of the reality of the injury. The knowledge that such a 
rupture may occur, however, accompanied or not with luxation of 
the bone,- that the entire tendon may leave its groove; that the 
capsular ligament may lie behind the bone, after reduction has 
been supposed to be completed, must be of considerable practical 
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consequence, as the surgeon may thereby explain the cause of cer- 
tain conditions of the shoulder resulting from injuries of this most 
important articulation, whether the latter have been palpable or 
obscure in character. 

I have already stated (p. 189), that the circumflex nerve, as it 
passes behind the neck of the humerus, has been found both stretched 
and torn in different cases, when the head of the bone has been 
driven deep into the axilla ; and these facts sufficiently account for 
the loss of power, and decay in bulk, of the deltoid. In some 
instances, it is easy to understand that the nerve may regain its 
functions after being merely overstretched ; whilst in others, the 
same event may happen, but more slowly, after union of the divided 
parts, — a fortunate occurrence, which I imagine must happen but 
rarely. Loss of power in the deltoid is not, however, a common 
sequence of simple luxations. 

Compound dislocation of the shoulder is rarely met with in prac- 
tice. The extensive and perhaps complete separation of the soft 
parts from the head of the bone will permit most speedy and simple 
reduction ; but in some examples the injury may seem so great, that, 
instead of attempting to save the arm, it will be better to amputate 
at the joint. I do not suppose that it can ever be requisite to remove 
a portion of the humerus to facilitate reduction : were such a ques- 
tion mooted, I should most incline to enlarge the wound in the inte- 
guments. Were the head of the bone injured at the same time, 
excision might then be the best practice, provided it was still deter- 
mined to give the limb a chance. I have seen one example of com- 
pound luxation of this joint. It was occasioned by the spoke of a 
large water-wheel, which, in revolving, came in contact with the 
arm, caused a large rent through the deltoid and skin, and thrust 
the end of the humerus prominently outwards. The patient, though 
stunned, was not seriously injured elsewhere ; yet it was thought 
advisable to amputate. The state of shock continued for several 
hours ; and the operation, partly on this account, and also to give 
time to procure instruments, was delayed till next morning. Mean- 
while the head of the bone was replaced, which was easily done, 
and the edges of the wound were brought together. When the sur- 
geons met again, the man seemed in such a favourable state, and 
the parts looked so well, that it was wisely resolved not to use the 
knife. The wound closed without a bad symptom, a slight synovial 
discharge continued for about three weeks, and some months after 
I saw this individual in excellent health, and already able to make 
a tolerable use of the injured arm. 

I feel that I ought not to quit the subject of luxations of the 
shoulder-joint without referring the reader to the late edition of the 
well-known work of Sir Astley Cooper, which has just been issued 
under the valuable superintendence of Mr. Bransby Cooper, and 
which, in the present state of our knowledge, leaves but a narrow 
field for further observation. 

Dislocation of the clavicle may occur either at one extremity or 
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Fig. 78. 



the other. When at the outer end, a projection may be felt and 
seen on the upper surface of the acromion process. The displace- 
ment, in ordinary cases, is seldom to any great extent, the ligaments 
between the clavicle and coracoid process apparently preventing it. 
I have known this injury mistaken for dislocation of the shoulder. 
The sternal extremity may be thrown either in front of the upper 
part of the sternum, or, in other cases, somewhat backwards and 
upwards. Such accidents upon the whole are of rare occurrence, 
as the force likely to occasion them is more generally productive of 
fracture of this bone. In the luxation of the outer extremity, which 
is more frequent of the two, and exhi- 
bited in the following figure (78), an 
attempt may be made to keep the end 
of the bone in its proper position by 
means of a pad in the axilla, and ban- 
dages round the shoulder and chest ; a 
pad must also be placed upon the outer 
extremity of the clavicle, which must 
be covered by some turns of the roller, 
so as to assist in fixing it in its proper 
position. These means, however, com- 
bined with keeping the arm steady in a 
sling, will, in all likelihood not have the 
desired effect ; and, moreover, the pain 
which the injury occasions, is not so 
great as to induce the patient to sub- 
mit to the irksomeness of a continued 
application of such an apparatus. Un- 
less the displacement be considerable, 
I believe it will be the best plan in most 

instances to leave the shoulder alone, and merely to keep the fore- 
arm in a sling. 

When the inner extremity of the 
clavicle is luxated, a plan similar 
to that above described may be 
pursued, a pad being placed over 
this end of the bone (should the 
case require it), instead of the 
outer. Here, also, it is extremely 
difficult to keep the extremity in its 
proper seat. A false joint will most 
probably be the result, and fortu- 
nately in this instance, as in the 
preceding, this condition is pro- 
ductive of no serious inconve- 
nience. The next cut (fig. 79) ex- 
hibits the most common displacement of the inner end of the cla- 
vicle ; the end, however, may be more in front of the sternum. 




Fig. 79. 




200 THE SUPERIOR EXTREMITY. 

I once saw a case of displacement of the inner extremity of this 
bone in a newly-born infant, which had happened during birth. 
The end rested in front of the sternum, and could be pushed into its 
proper place with great ease; but, when left alone, it immediately 
slipped out again. Nothing was done, a new joint formed, and the 
child afterwards possessed as much power in the one arm as in the 
other. 

Sir Astley Cooper refers to a case of displacement of this part of 
the bone backwards, which occurred to Mr. Davie, of Bungay, in 
Suffolk, wherein that gentleman successfully removed about an 
inch of its extremity to relieve the patient of dysphagia, occasioned 
by pressure upon the oesophagus. The displacement had occurred 
gradually in conseqence of great spinal deformity ; and Sir Astley 
states, that he had never seen an instance of the luxation resulting 
from violence, although he admits its possibility. 

Several cases of this dislocation, occasioned by violence, have 
been observed since Sir Astley Cooper's work was first published ; 
and I may refer the reader to the London and Edinburgh Monthly 
Journal of Medical Science, for October, 1841, for some interesting 
notices of examples of the kind. 

Displacement of the upper margin of the latissimus dorsi muscle, 
beneath the lower angle of the scapula, has been referred to occa- 
sionally. I have not seen an instance of the kind on the living 
body. It is quite possible, however, judging from appearances on 
dissection, that such an occurrence may happen ; but I should sup- 
pose that a slight movement of the arm and scapula would put all 
right again. 



CHAPTER III. 

FRACTURES. 

Fractures of the bones of the hand and fore-arm are of common 
occurrence. In all instances where amputation is not requisite, 
there is little trouble in replacing the fragments or in keeping them 
in proper position. 

In fractures of the phalanges it is occasionally difficult to detect 
the nature of the case. In such examples the fragments are not 
displaced and there is scarcely any necessity for apparatus, as the 
pain which the patient suffers, on any considerable motion of the 
part, will induce him to keep it sufficiently steady. When there is 
displacement, a slight extension will suffice to "put the fragments 
into apposition ; and a little slip of pasteboard in front and behind, 
kept on by a bandage, or by a few turns with a narrow strip of 
adhesive plaster, will constitute all the apparatus required. If the 
phalanx connected with the metacarpal bone happens to be the one 
under treatment, it will be most satisfactory to prevent all motion 
of the joint above ; and this may be done by carrying the splint 
along the palm of the hand, and fixing it by a few turns of a roller, 
broader than that used for the finger. 

The metacarpal bones when broken are seldom much displaced, 
and there can be no difficulty in setting the fragments. There is no 
need of a splint (except when the destruction of the soft parts has 
been considerable), as the neighbouring entire bones will answer the 
same end. However, should one be deemed necessary, a piece of 
pasteboard, about the breadth of the hand, should be placed on the 
palm, and fixed there by means of a bandage. The splint should 
extend a little above the wrist, and as far down on the fingers as 
to allow them to rest upon it; by such means the most perfect 
quietude will be insured. 

When the bones of the carpus are broken, the injury is generally 
of such a nature as to endanger the safety of the hand. Should 
amputation not be deemed necessary, a splint of pasteboard should 
be applied in front, so as to prevent all movement. As little force 
as possible should be used in putting or keeping the fragments 
together, and every effort should be made to moderate the inflam- 
mation consequent to the injury. 

The bones of the fore-arm are often broken, either singly or con- 
jointly, and the radius is most frequently the seat of injury. This 
bone generally gives wav, in consequence of a fall, when the hand 
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Fig. 80. 



is thrown out to support the body ; it may, however, be fractured 
by a blow, or a weight coming upon it. It is seldom broken in its 
upper extremity, compared with the frequency of the accident in 
the middle or lower part, more particularly in the latter ; and here, 
when the injury is occasioned by the weight of the body being 
transmitted through the bone, the fracture is often comminuted, the 
fragments being separated longitudinally as well as 
transversely. The accompanying figure (80) ex- 
hibits a fracture of this bone, in a situation where it 
is by no means uncommon. The lower fragment 
is represented as leaning towards the ulna, the pro- 
nator quadratus being usually considered the cause 
of this approximation ; but in general all fractures 
in the fore-arm evince this disposition, the fragments 
inclining more to the mesial line than towards the 
surface. 

In most cases the injury is not difficult to detect, 
especially when about the situation displayed in the 
sketch; occasionally, however, in the lower part, 
when the fracture is about an inch, or a little more, 
above the carpus, the difficulty is extreme, in con- 
sequence of the swelling which follows the injury, 
and the pain attending the examination. In a sus- 
picious case, (that is, when from the pain, particu- 
larly during attempts at pronation or supination, 
and swelling, combined with the nature of the 
violence, there is every probability that the case is 
actually one of fracture,) as the severity of the 
injury will render the part useless to the patient for weeks to come, 
the best practice will be to treat it as one of fracture, although it 
will be advisable to explain matters to the patient, lest some other 
practitioner, by using more violence, or perhaps having a more 
favourable opportunity for examination, detects a fracture, and so 
lays the first party open to the suspicion of carelessness or incom- 
petency. In such an instance, then, and of course where the frac- 
ture is distinct, the hand must be kept on a line with the long axis 
of the fore-arm, and a splint of pasteboard, about ten inches in 
length and two in breadth, or of length and breadth proportioned to 
the size of the part, should be applied on the anterior surface of the 
fore-arm and hand ; another should be placed behind, and both re- 
tained by a common roller. 

In applying these splints, it is customary to put a piece of lint 
between them and the skin, to prevent injury from the contact of the 
hard substance. The pasteboard (which I in general prefer to wood 
for splints in the upper extremity) may either be wetted in tepid 
water, or not, previous to application ; I think this of little conse- 
quence : but, whenever it is done, care should be taken that the sub- 
stance is not too much softened, lest, under the supposed security of 
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the splint, displacement occur again ere the latter hardens and as- 
sumes a permanent form. 

[With us, many practitioners are in the practice of treating frac- 
tures of the lower part of the radius with a single splint; but, 
in the majority of cases, this is not sufficient to procure a cure 
without deformity. Two splints should always be used ; the inside 
one extending from the elbow beyond the ends of the fingers, while 
that on the outside should pass below the knuckles. In these, as in 
all other cases in which a simple fracture communicates with, or 
is in the immediate neighbourhood of the wrist or elbow joints, 
the dressings should be removed at the end of ten or twelve days, 
and after the joint is gently exercised, are to be reapplied. This 
should be repeated, at furthest, every second or third day. The 
same rule should be observed in all cases in which the fore-arm is 
confined in two long splints, as otherwise great rigidity of the wrist 
and finger joints occurs, which is annoying to the patient and re- 
quires a very long time for its disappearance. The deformity con- 
sequent upon fracture of the lower end of the radius is well seen in 
the accompanying cut, fig. 81. — N.] 



Fig. 81. 



Fig. 82. 



Fig. 83. 





The ulna may be broken at any part of its course. Figure 82 
exhibits the fissure in a part of the bone which is often the seat of 
fracture. It maybe lower, however; but the additional strength 
higher up gives considerable security to this extremity of the shaft. 
Here, also, as with the radius, the fragments may lean to the oppo- 
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site bone ; and I must, therefore, beg attention to my remarks in 
reference to the treatment of fracture in both bones. A fall or blow 
will probably be the cause of such a fracture. I once treated an in- 
stance of the latter kind, about three inches above the carpus, which 
was occasioned by the patient, in striking downwards, hitting the 
back of a chair, not being aware of its presence. 

The treatment differs in no respect from that of similar accidents 
in the radius. When the olecranon process, however, is broken, the 
case is more serious : for, in addition to the fracture, there is an 
injury of the joint. In an instance of this kind I once found it ne- 
cessary to perform excision of the ends of the bones of this articu- 
lation, in consequence of inflammation and caries resulting from the 
primary injury. Such events are, fortunately, by no means of 
general occurrence ; but non-union of the fragments may be the 
result, and a partial loss of power with the triceps extensor, as may 
be imagined from an examination of a specimen of this kind in my 
possession (fig. 83.) This preparation shows the distance to which 
the process may be separated by the action of the triceps ; and in 
order to prevent such a result, the arm must be extended so as to 
keep the fragments as nearly in contact as circumstances will 
permit. A splint eight or ten inches in length, kept in front of the 
joint with a bandage, will answer this purpose. 

Here it will be proper to keep a watch on the condition of the 
articulation, — at first, lest high inflammation should ensue, and lat- 
terly to prevent a stiff joint, which last may happen if the former 
has been considerable ; for if there be a likelihood of this result, it 
may be well to put the elbow in a bent position, as the patient will 
probably have more use of the arm in this attitude, even though 
bony union does not occur, than with the part in a state of exten- 
sion and anchylosed (in a manner) at the same time. 

Both bones of the fore-arm may be fractured at the same time, 
and the fissures may be almost opposite to each other, as repre- 
sented in either of the sketches (figs. 84 and 85), or one bone may 
be broken in its upper third, another in its lower. When the inju- 
ries are towards the middle of the forearm, as exhibited in the first 
of these cuts, and possibly, too, when higher up, there may be some 
difficulty in making sure that both are broken ; but if a little above 
the wrist, as in figure 85, the mobility, as well as other circum- 
stances, will leave no doubt about the nature of the accident. 

The treatment of these injuries will not, in general, differ from 
that in fracture of a single bone. In the latter case, when there is 
no great tendency to displacement, a single splint may, probably, 
be found sufficient ; here, however, two should always be used, 
and, in adjusting them, one in front the other behind, it must be 
remembered that the fragments, if allowed to be too close to each 
other, may coalesce, and thus, as they may actually become united 
by callus, the movements of supination and pronation will be lost. 
If proper care is bestowed in adjusting the splints and bandages, 
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the muscular cushion on each surface of the interosseal membrane 
may be so kept between the bones, that such a misfortune can 
scarcely happen. This caution should not be overlooked even, as 
already stated in a preceding page, in the case of fracture of one 
bone only ; and in most instances, particularly when the forearm 
is thin and flat, it will be a wise precaution to lay a pad along each 
surface before the splints are applied. If the fractures are near to 
the elbow, they may be treated much in the manner recommended 
lor those in the lower end of the humerus. 

Compound fractures are by no means unusual in the forearm, but 
unless the injury be otherwise severe, such cases generally do well. 



Fig. 84. 



Fig. 85. 



Fig-. 86. 



Sometimes every thing will go on as in simple fractures, at other 
times there may be diffuse inflammation, suppuration, exfoliation, 
and the usual train of misfortunes resulting from compound frac- 
tures elsewhere ; but even in most unfavourable looking cases the 
surgeon should never resort to amputation whilst there is the 
slightest hope of saving the hand ; for however unwieldy the part, 
it will assuredly be better than any substitute which can be after- 
wards made use of. In such cases the pads, splints, and bandages 
will not require to be materially different from those which are used 
in other instances, although it may be requisite to adjust them in 
such a way that proper care can be taken of the external wound. 

The formation of a false joint may follow such injuries (simple or 
compound) as those under consideration, and the sketch (fig. 86), 
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taken from a preparation in King's College, gives a good example 
of the kind after a double fracture, in which the fragments of the 
radius are united, and those of the ulna, opposed to each other by 
smooth, callous-looking surfaces, surrounded by slight exudation of 
new bone. Such a condition may or may not be accompanied by 
great inconvenience ; and if it is thought proper to interfere, the 
seton, as recommended in the chapter on false joints, will probably 
afford the best chance of success ; but more will be found on this 
subject in the chapter on incisions in the upper extremity. 

Occasionally in young subjects (before puberty) one or both of 
these bones will bend before breaking. Perhaps all bones do so, 
more or less, before fissure occurs ; but that to which I allude is 
sometimes remarkably conspicuous. This sketch (fig. 87) of a 
young radius (as may be seen by the epiphysis 
having separated) gives a good illustration of the 
probable condition of the bone in such cases : at first 
there may only be a bend ; but as the force is con- 
tinued, the convex part gives way, and at last, ac- 
cording to the friability, the whole thickness will 
suffer. The figure represents, at one part, bending 
and fracture combined, and towards the lower ex- 
tremity a slight indentation and curve may be ob- 
served. It may not be deemed a scientific analogy 
to compare this radius with a walking-stick in a 
similar condition, yet there is, in many respects, 
great resemblance ; and any one who has examined 
such accidents on the living body will agree with 
me in thinking so. In several instances which I 
have met with in practice, the distortion has been 
well marked, but crepitus has not been by any 
means distinct; considerable force has been required 
to straighten the fore-arm, and then a splint has appeared less ne- 
cessary than in ordinary fracture, although I have always thought it 
best to apply one. The setting of the fragments has forcibly reminded 
me of earlier days, when, by an unlucky " cast," my fishing-rod had 
suffered in a somewhat similar manner. 

[The subject of the accidental bending of the long bones in chil- 
dren has latterly given rise to much discussion, some regarding the 
bent position of the bone as always the result of its partial fracture, 
while others look upon it as nothing more than simple curvature 
without rupture of its fibres. That both of these states may occur 
upon the application of force to young bones cannot at this day be 
questioned, though it is probable that the injuries are often con- 
founded one with the other. From observations in this vicinity, we 
believe this practically but of little moment, as both injuries are 
generally treated in the same manner, viz. : by the application of 
splints and bandages after careful removal of the deformity by the 
hand of the surgeon. Simple bending of the bones had been re- 
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peatedly seen, and was well described, in the early part of the pre- 
sent century, by Jurine of Geneva. He speaks of the accident in 
the fore-arm as not very rare, having treated about twenty of these 
cases in a practice of forty years. Thierry and Chevalier had both, 
too, met with and published cases of this kind, prior to the appear- 
ance of Jurine's paper, the former of whom asserts, that Haller, in 
experimenting upon the subject, had been able satisfactorily to pro- 
duce the same accident in young animals. Dr. J. R. Barton is the 
first author, in our language, who directed attention to the subject ; 
and, in the excellent paper published by him in the Philadelphia 
Medical Recorder for 1821, which is still the best monograph that 
we possess, the distinctive marks of simple bending of the bones and 
partial fractures were first pointed out. 

The diagnostic marks of these accidents are as follows : — In 
bending of the bones we find an unnatural curve in the limb which 
may be increased or diminished optionally, with a disposition in the 
parts when straightened to reassume their bent position. The acci- 
dent is unattended by any displacement of fragments or by crepitus, 
but is accompanied by pain and often loss of power in the limb. In 
partial or incomplete fracture, we have pain and loss of power in 
the limb with well-marked angular deformity at the point of injury, 
instead of a mere curvature, as in the former case. The deformity 
can be increased in one direction only, and in efforts on the part of 
the surgeon to remove it, a perfect fracture occasionally occurs. 

The forearm is by far the most common seat of these acci- 
dents, though by no means the only part in which 
they are met with. Well-detailed observations are re- 
corded where both incomplete fractures, and bending, 
have occurred in the humerus, leg, and thigh. — N.] 

In all severe fractures of the hand and fore-arm it 
will be best, if not absolutely necessary, to confine the 
patient to bed at first, where the part can be conve- 
niently placed on a pillow, with the hand on a level 
with the elbow, or even a little higher ; and when he 
sits up or moves about, the extremity should be bent 
at the elbow, and kept in a sling, until the patient feels 
that he can dispense with such an apparatus. A ban- 
dage passed round the wrist and neck, as exhibited in 
figure 91, may be used on such occasions, or a leather 
case, with suitable straps (as may be had in the shops) 
may be preferred ; but in general a handkerchief-sling 
answers admirably ; and as such an apparatus is fami- 
liar to all, I need say no more about it. 

Fracture of the lower part of the humerus is of more 
frequent occurrence than that of the upper portion of 
the fore-arm. The bone may be broken in its shaft, as 
exhibited in this cut (fig. 88), the articular surfaces 
may be separated, or a condyle may be broken off. One of these 
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injuries may happen by itself, or all may be combined, as was the 
case in the example from which this sketch was taken. In the shaft 
there will be no difficulty in detecting the nature of the injury, and 
very little extending force will be sufficient to replace the frag- 
ments ; in the condyles the swelling will often cause difficulty in the 
diagnosis, but a slight pressure with a bandage serves to keep the 
fragments in apposition ; and in both instances an apparatus, similar 
to that represented in figure 89 will be requisite. A piece of paste- 
board, of the shape similar 
Fl S' S9< to that here shadowed out, 

should be applied on one sur- 
face of the elbow, and ano- 
ther of a like kind on the 
opposite, and both should be 
retained with a bandage, 
which should extend, as here 
exhibited, from the hand to 
the middle of the arm. Some- 
times it will be found that the 
fingers become oedematous, 
when they also must be en- 
veloped in narrow rollers. In 
many instances the swelling 
around the elbow will be so 
great, that it will be impossi- 
ble at first to draw the bandage as tight as it is represented in the 
sketch ; indeed, in many of these cases a good deal must be left to 
the discretion of the practitioner : — often it will be necessary to tem- 
porize until inflammation has subsided ; and although I have men- 
tioned pasteboard splints, these will sometimes be found not suffi- 
ciently strong, and wooden ones, or those of iron, tinned or 
japanned, will sometimes be preferable. Occasionally, when the 
condyles only are implicated, a bandage alone will keep the frag- 
ments in apposition. 

In a case which I saw lately, where I supposed there was frac- 
ture of the external condyle, and where, although the part was quite 
movable, no apparatus was applied, from the supposition that the 
patient could not survive the other injuries he had sustained (which 
he, nevertheless, did for a month), I found the bone had been frac- 
tured immediately above the condyles, and that a fissure extended 
through the articular surface into the joint ; yet the fragments had 
united as favourably as if every possible care had been taken of 
them by means of apparatus. 

[The diagnosis of fractures about the elbow, as remarked by the 
author, is often difficult, particularly if the patient be not seen soon 
after the accident, in consequence of the effusion and inflammation 
around the articulation which follows it. By careful manipulation 
and examination of the motions of the joint, however, the kind of 
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injury may be ascertained. The pain, which is great, is increased 
on the slightest motion, and generally, crepitus will be felt by care- 
fully pressing together the condyles, by rotating the hand, or by 
flexing and extending it. In their treatment, the fore-arm is to be 
bent as shown in the cut, and a roller loosely applied, beginning at 
the fingers and carried on to the upper part of the arm, care being 
taken by proper reversed turns to make it lay smoothly at the elbow, 
after which, coaptation being effected, two well-padded rectangular 
splints applied to the inner and outer sides of the arm, and extend- 
ing from its upper part to the ends of the fingers, are to be placed 
on the limb, and secured by another roller. During the treatment, 
the angles of the splints should be frequently changed, to prevent 
stiffness of the joint — those first employed being removed after a 
few days and replaced by others of a more obtuse angle. 

For many years past, fractures about the elbow have been treated 
at the Pennsylvania Hospital, by means of a single board splint 
applied to the front of the arm, with very satisfactory results. It 
should be of the width of the arm, well padded, and should extend 
from the axilla beyond the fingers. At first a nearly right-angled 
splint may be used, but at every dressing (and after the first few 
days they should be frequent,) it is to be changed to a more obtuse- 
angled one, until finally the arm can be brought straight. The 
obtuse-angled splints are then recommenced with and gradually 
replaced by others less obtuse, until the limb is again brought to a 
right angle. This plan, carefully pursued, will generally prevent 
deformity, at the same time that it is of more easy application, and 
more effectually hinders the occurrence of anchylosis than the 
common mode of dressing. 

All fractures about the elbow are serious and troublesome acci- 
dents, and to treat them well, requires much care and attention, 
whatever method may be made choice of. Deformity is frequently 
seen after them, and however successfully treated they may be, a 
degree of stiffness is left about the part which requires some time for 
its removal. — N.] 

Not long ago I had a case in King's College Hospital of com- 
pound fracture immediately above the condyles. A small wound on 
the skin seemed to communicate with the joint, and severe inflam- 
mation ensued. The case, nevertheless, did well, though I found it 
requisite, about a month after the receipt of the injury, to remove 
by incision a portion of the external condyle which had become 
necrosed. In all fractures in this situation, or in the upper part of 
the fore-arm, I should strongly recommend the bent position at first, 
and that after the lapse of three weeks or a month gentle move- 
ments should be commenced, to obviate stiffness, which is very apt 
to follow such injuries. 

Fracture may occur in any part of the humerus above the line 
exhibited in figure 88 ; indeed this bone suffers more frequently 
about its middle than elsewhere, and the nature of the injury may 
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Fig. 90. 



in general be most readily detected ; the swelling and distortion of 
the arm, its diminished length, should the fragments 
ride over each other, and the crepitus, will all be dis- 
tinct. The dark line in the drawing (fig. 90) exhibits 
a common seat of fracture in the upper end of this 
bone, where, I believe, it is most frequently seen in 
persons advanced in years. Whether the fracture be 
lower down than the insertions of the muscles which 
form the anterior and posterior boundaries of the 
axilla, — a little higher between these muscles and the 
tuberosities in the surgical neck, or between these pro- 
minences and the head, — in the anatomical neck, as it 
is called, — the treatment should be the same. The 
lower fragment should be sufficiently drawn down, 
the upper kept in its natural place by a small pad in 
the axilla, a pasteboard splint, about two and a half 
inches broad, and lona; enough to reach from the elbow 
to the acromion, should be laid on the outside of the 
arm, and both should be retained by means of a roller, 
which should be first carried round the limb and then 
round the chest, as represented below, in figure 91. 
The bandage round the chest keeps the parts steady 
by fixing the shoulder, and the pad in the axilla an- 
swers the double purpose of preventing displacement 
of either fragment inwards ; for if the fissure is above the insertions 
of the latissimus dorsi and pectoralis muscle the lower fragment 

may be drawn towards the side by their 
action, and if below their insertion, the 
upper fragment maybe drawn in a simi- 
lar manner by the same influence. There 
is great trouble in retaining a bandage 
round the chest in a proper position for 
any considerable length of time, such as 
may be required in the instance of frac- 
ture at present under consideration ; it 
must, therefore, be put right from time 
to time. I avoid a deal of trouble in 
these fractures, and in many others, on 
which I wish to retain a bandage for a 
long period, by moistening the calico 
with a thick solution of starch, or dex- 
trine, at the time it is put on, which, 
when dry, causes the turns of the roller 
to adhere firmly to each other, and pre- 
vents their being displaced either by the movements of the patient 
or the contact of the usual coverings in the way of dress. To pre- 
vent oedema I generally envelope the hand and forearm in a ban- 
dage. The limb, as in all other serious injuries of the superior 
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extremity, must be worn in any convenient sling, such as that exhi- 
bited in the figure. 

A complicated kind of injury sometimes happens at the shoulder, 
viz., dislocation of the head of the humerus into the axilla, and frac- 
ture in its neck, of which I have seen two well-marked instances, 
admitting no possible doubt regarding their nature. In such cases 
an attempt should be made to thrust the head of the bone into its 
proper place : — the thumb or fingers may be used for this purpose ; 
or, as was proposed by Delpech, a tourniquet may be applied, the 
acromion being the fixed point. If this cannot be done (and even 
if it can), the arm must be put up as for a simple fracture in the 
neck of the humerus, and whatever be the result, no attempt need 
be made in future to reduce the luxation, as it will not succeed, and 
may do much harm. In both these examples a false joint formed 
between the shaft of the humerus and the glenoid cavity, and the 
head of the bone could be distinctly felt fixed on the lower margin 
of the scapula during the ordinary and, of course, somewhat limited 
movements of the arm. This injury has often induced me to ask 
the question, how the head of the bone, being fairly separated from 
the shaft above the tuberosities, and therefore in all likelihood within 
the capsular ligament, had continued to survive. Doubtless, some 
portions of capsule or periosteum had still kept up a vascular con- 
nexion, but the separation between the head of the bone and the 
shaft was so great in the instances to which I allude, that it was 
difficult to imagine that any bond of union had been left when the 
injury happened, and that possibly the part may have been merely 
enveloped in a newly-formed cellular capsule. 

In the valuable museum at Fort Pitt there is a rare example of 
fracture in the upper part of the humerus, which must have accom- 
panied a severe injury of the shoulder-joint : the neck of the bone 
has been shattered, and the head has been driven down into the 
cancellated structure of the shaft: nevertheless union has taken 
place, and the joint has apparently recovered most of its movements. 

Although I have recommended the use of pads and bandages in 
these cases of fracture in the neck of the humerus, I am of opinion 
that in some instances the surgeon may dispense with them. Persons 
advanced in life seem most liable to such fractures, and most of 
the examples which have come under my notice have been in 
females, on whom there is difficulty in adjusting any apparatus. 
I am doubtful, if in aged persons, who may probably not require 
much active or vigorous use of the arm, whether as much advan- 
tage will result as will compensate for the necessary annoyance 
and restraint of such treatment. I lately saw a case of fracture in 
the surgical neck of the humerus in an old woman, a patient in 
King's College Hospital, in whom the pad in the axilla and bandage 
occasioned alarming oedema in the hand and fore-arm, and other- 
wise caused both patient and all of us much trouble. Finding that 
there was no disposition to much displacement, I removed all the 
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trappings, and let her keep the extremity in that position she found 
most agreeable. This proceeding added greatly to her comfort, 
for she was bedridden with a fracture in the upper part of the 
thigh, which befel her at the same time. In three weeks union 
seemed to have taken place, and she made some use of the arm. 
Some weeks afterwards this patient died, and on dissecting the 
shoulder, I found the fragments firmly united, and in most excellent 
apposition. 

The scapula is occasionally the seat of fracture. The glenoid 
cavity may be broken into various fragments, — a rare kind of 
injury, of which, however, there is an excellent specimen at Fort 
Pitt, exhibiting several fissures crossing the articular surface : some- 
times it is separated from the body of the bone at the neck, and in 
either instance, it may be difficult to detect the nature of the case. 
In the first, I should doubt if it would be possible to discover the 
injury : in the latter, the patient will have fallen, or have received 
a severe blow on the shoulder. The absence of all characteristic 
marks of dislocation, the humerus being distinctly felt through its 
whole course, and, when rotated, ascertained to be sound, the slight 
falling down of the head of this bone, the inability to move the arm 
without great pain, more particularly when it is twisted backwards, 
and the presence of crepitus, all conduce to the suspicion of the 
nature of the case. I have known an instance where the coracoid 
process of this bone was broken, and drawn downwards by the 
combined action of the pectoralis minor, coraco-brachialis, and 
biceps muscles : nothing could be done to keep the process in its 
natural position. Fig. 92 gives an example of this kind. The 
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acromion process may be broken, but the accident is of rare occur- 
rence. I have dissected a number of examples of apparent fracture 
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of the end of this process ; but in such instances it is doubtful if the 
movable portion had ever been fixed to the rest of the bone. 
Whilst the acromion may be said to prevent extensive dislocation 
of the head of the humerus upwards, the round head of this bone 
may, in like manner, be deemed a preventive to any part of the 
process being driven downwards. This may probably be the reason 
why the acromion is so seldom broken. The body of the scapula 
may be split in any direction ; the fissure is usually transverse, and 
below the spine : the fracture is somewhat rare, but there is nothing 
in its nature or treatment calling for particular comment here. The 
various lines in the drawing (fig. 93) will point out the ordinary 
position of some of the fissures here referred to. A flannel roller 
round the chest usually constitutes the mechanical appliance, and 
when the neck of the bone is supposed to be the seat of injury, the 
treatment may be similar to that for fracture of the upper end of 
the humerus, great care being taken to keep the arm well up in 
a sling. 

The clavicle is often the seat of fracture, being generally broken 
about its middle, though either extremity may suffer; a fall, or 
weight coming on the shoulder, being the most common cause of 
the injury. The nature of the case can be made out by the sight 
alone in many instances, but the application of the fingers will put 
the matter beyond doubt. When there is much displacement, the 
outer extremity of the inner fragment will invariably be felt over the 
other portion of the bone, immediately under the skin, as may be 
imagined from the accompanying design (fig. 94). 



Fig. 94. 



Fig. 95. 





The arm should be put up in this way :— a large pad, composed 
of tow or hair, or a soft towel folded, should be placed in the axilla, 
whilst the shoulder is drawn upwards and backwards : a few turns 
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of the roller should then be passed over the shoulder and under the 
pad, so as to retain the latter in its position ; the arm should then be 
applied close to the side, and fixed with numerous turns of the roller 
round the chest, as exemplified in fig. 91. The starch, as already 
recommended, will be of great service if used in this case. The 
figure referred to (although intended to illustrate the mode of treat- 
ing fractures in the upper end of the humerus) shows the appear- 
ance of the parts when thus secured, and the portions of the roller 
over the shoulders, as there represented, will be of great service in 
keeping the bandage from slipping down, in all instances when the 
chest is thus enveloped : these, particularly that on the left shoulder, 
may be either outside or inside of those round the chest. Generally 
it will be found best to anply them on the outside, and they can be 
fastened to the others by means of pins, a needle and thread, or with 
the starch. Occasionally, a pad is placed over the inner fragment 
when it shows any disposition to rise, and then some additional 
turns over the shoulders are required. 

Two belts, one passing round each shoulder, and drawn towards 
each other behind, between the scapulae, so as to keep the shoulders 
well back, or a figure of 8 as shown in cut 95, made behind from 
shoulder to shoulder will serve the same purpose as the above plan ; 
indeed, in most instances, one or other of these two methods may 
be preferred, and whichever is adopted, the forearm must be car- 
ried in a sling until the fragments have united. 

I once had occasion to remove various fragments of this bone, 
which had become necrosed in consequence of neglected treatment. 
The patient, a fine young man about twenty years of age, had the 
right collar bone broken by the falling of a tree ; not being aware 
of the nature of the injury, he worked as a reaper for several hours 
after, until obliged to desist from excessive pain : violent inflamma- 
tion, suppuration, and necrosis followed ; but after the dead portions 
were removed, he made a rapid and excellent recovery. 

Fractures of the clavicle will often cause greater trouble than 
those which are considered of a more serious character, and the 
utmost pains will not on all occasions suffice to prevent a slight 
prominence of the inner fragment. Fortunately, however, this con- 
dition is productive of no future inconvenience. 



CHAPTER IV. 

LIGATURE OF ARTERIES. 

The arteries of the hand, already examined, are liable to injury, 
and the aid of the surgeon is generally necessary to suppress the 
hemorrhage. If the ends of the divided vessels can be laid hold of, 
no doubt the best practice will be to apply ligatures around them. 
The surgeon, however, has not always this in his power, and he 
must, therefore, suit his measures to the circumstances of the case. 
Thus in a wound of the palm of the hand, where it may not be 
practicable, with propriety, to search for the bleeding vessel, the 
chief artery leading to the seat of injury should be secured. In an 
instance of wound between the forefinger and thumb, the radial 
artery must first be tied, and this operation may be done in any 
part of the course of the vessel. Though it may be readily got 
between the first and second extensor of the thumb in the dead 
subject, by making an incision between them about an inch in 
length, over the trapezium, and nearly parallel with the long axis of 
the radius, the swelling of the parts may be so great as to preclude 
such an operation, or, at all events, to render it more painful and 
tedious than the occasion demands. The radial must then be 
sought for a little higher up : indeed, under most circumstances, I 
would recommend that the vessel should be at once exposed in the 
front of the fore-arm. The most eligible part for securing it in 
this situation will be about three inches above the wrist, where the 
pulsations of the vessel can be readily felt through the skin. The 
fore-arm being placed in a supine position, on a firm table, an inci- 
sion should be made through the skin, two inches in length, about 
half an inch on the radial margin of the tendon of the flexor carpi 
radialis, and the vessel will be speedily exposed, after the division 
of the aponeurosis and the separation of a little cellular texture in 
close contact. Should it not be convenient to operate so low down, 
the vessel may be secured in the space between the supinator 
longus and the pronator teres : an incision of the length above 
recommended, or perhaps a little longer, should be made, and in 
both instances two small veins will be found in contact with the 
artery. 

The ulnar artery, should the wound be on the ulnar side of the 
hand, should first be tied, or it may be necessary to secure it after 
ligature of the radial. The situation of the wound, as well as a 
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little pressure on the main artery leading towards it may give an 
idea which vessel it will be best to secure. If the ulnar is to be 
operated on, the best part for securing it is about two inches above 
the wrist, where it will be found accompanied by two veins between 
the flexor carpi ulnaris and the flexor sublimis : the nerve will be 
on its ulnar side. The vessel is more deeply seated than the radial ; 
yet, if the parts be in a healthy condition, the operation should be 
easily accomplished. I have known a surgeon make a transverse 
incision, so as to cut the vessel across by way of discovering it ; 
but this practice is not to be recommended. If this vessel cannot 
be secured at some point below the junction of the flexor carpi 
ulnaris and the flexor sublimis, it will be better at once to secure 
the humeral, than to cut into the fleshy mass at the upper part of 
the fore-arm ; for, although the ulnar artery can be readily exposed 
by a good anatomist in this situation on the dead body, the wound 
would be so deep, the division of muscles so extensive, and the pro- 
bability of great trouble being experienced during the process so 
likely, that I cannot recommend such an operation on the living. 

It may happen that, for wounds such as those above referred to 
as well as for other circumstances, the surgeon may deem it at 
once requisite to put a ligature round the humeral artery, or, (as 
has happened in consequence of the anastomoses between the inter- 
osseal arteries and those of the lower part of the forearm, or in 
the hand, still keeping up the hemorrhage), he may find such a pro- 
ceeding necessary, after having secured both the radial and ulnar. 
The operation will be best accomplished in the lower third of the 
arm, where an incision about three inches long should be made 
through the skin and intervening textures, along the inner margin 
of the biceps. The vessel, as has already been shown in the dis- 
section, is accompanied by two veins in this situation, and it may 
happen to have the basilic in front, either above or below the fascia. 
This vessel, if it be at all in the way, should be held aside with a 
blunt hook, and the same should be done with the internal cutane- 
ous nerve, or any of the smaller twigs that may be met with, and 
seem in danger of being divided, though, in my opinion, little trou- 
ble need be taken about the latter. The median nerve will lie on 
the inner or ulnar margin of the vessel ; it may, however, be fairly 
over, or, as sometimes happens, behind the artery, of which irregu- 
larity I have met with various examples. I have known this nerve 
tied instead of the artery ; but the surgeon speedily discovered the 
mistake, removed the ligature, and placed it on the vessel. 

The anatomist will here remember also that there may be a 
high division of the humeral artery, and that it may be necessary 
to search for the vessel continuous with that which has been 
wounded, should he, in the capacity of a surgeon, find that the 
application of a ligature to one vessel has not been attended with 
the desired effect. 
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If the surgeon has it in his option to select a portion of the artery 
for the seat of deligation, there can be little doubt that the lower 
third of the arm should be preferred ; but he may be obliged to 
search for the vessel higher up : in which event the same instruc- 
tions will serve, even as far as the axilla, where, however, it must 
be remembered, that the coraco-brachialis muscle intervenes be- 
tween the short head of the biceps and the vessel. The veins and 
nerves will occupy nearly the same relative position, only the latter 
will be closer to each other, and the former somewhat larger in 
calibre. 

The drawing of the arm (fig. 96) with the dotted lines will give 
an idea of the position of the incisions above recommended ; but it 

Fig. 96. 



may be well to remember that much longer lines than these pro- 
portions indicate may occasionally be of advantage. 

When the humeral artery has been punctured in venesection, the 
surgeon may wish to try the effect of pressure, before he thinks of 
securing the vessel with a ligature, and for this purpose each finger, 
and the thumb also, should be surrounded with a narrow bandage ; 
long narrow folds of lint should be placed over the radial and ulnar 
arteries, and along the humeral for two or three inches above the 
wound, and these should be firmly retained with a common-sized 
roller, care being taken that the pressure is not so great as to ob- 
struct the circulation completely. Mr. Tyrrell has related five 
examples of successful practice by pressure. 

Though it is quite possible that this plan will succeed in obviating 
the bad effects of such an injury, the probability is, that it will not, 
and a species of aneurism will be the result. * The wound in the 
skin seems to close as readily in these cases as if no such accident 
had occurred. The internal state of matters varies, however : — 
thus, the blood may pass directly from the artery into the vein, the 
two vessels being in close contact, when the latter will become 
much enlarged in size in the vicinity of the communication, and the 
branches of the former (radial and ulnar) diminished, in conse- 
quence of the usual quantity of blood not passing through them. 

28 
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Fig. 97. 



The drawing (fio\ 97) admirably illustrates the external aspect 
of this form of disease, to which the name of aneurismal varix is 
usually given, and the figure (98) immedi- 
ately below, shows the communication be- 
tween the artery and vein. In another instance 
a communication may exist between the two 
vessels by means of a little aneurismal sac, 
constituting the condition termed varicose 
aneurism. Again, a large collection of blood 
may form in front of the elbow which may be 
either circumscribed by a distinct sac, or dif- 
fused extensively upwards and downwards 
in the course of the vessel, — or, as happens 
more rarely I believe, a small circumscribed 
false aneurism may be the result, the punc- 
tured vein either closing in the usual manner, 
or becoming obliterated by pressure and in- 
flammation. In such an example I once as- 
sisted Mr. Lizars to place ligatures on the 
humeral directly above and below the open- 
ing into the sac. 

There is little difficulty in detecting the 
nature of such cases, both from their histories 
and condition, as ascertained by the ear and 
fingers, and the line of practice to be followed 
is in general equally clear. If there be merely a simple communica- 
tion between the artery and vein, which produces but slight inconveni- 

Fig. 98. 





ence, the surgeon had better not interfere. If, however, such a state of 
matters should be the cause of much emaciation and loss of power 
in the limb, as well as of annoyance otherwise, or if an aneurismal 
tumour should, by increasing, threaten to burst or endanger the limb 
by mortification, an operation will be required, and this consists in 
ligature of the wounded artery. Though it is known that such an 
operation as has been already described, (p. 216,) will answer in 
some instances, it seems to be allowed by all good authorities, that 
the best plan is to secure the vessel at the seat of injury, by the 
application of a ligature above and below the wound. I have known 
a second interference required, within a few weeks after the humeral 
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had been tied in the lower third of the arm, in consequence of the 
continued free communication of blood from below with the opening 
in the artery. The operation will vary in its nature according to 
that of the disease. If the vein still carries blood, an incision about 
three inches in length should be made along its inner margin, and 
by holding it a little aside the artery may be exposed at the seat of 
injury, and a ligature put upon it above and below. I once saw the 
artery tied in this way without meddling with the communication 
between the two vessels ; in repeating it, I recommend the lower 
ligature to be applied first, as the pulsations will enable the vessel 
to be easily distinguished, whereas, if the upper one be first secured, 
this guide will be lost, and as the vessel may have been punctured 
rather low down, where the operator may have some difficulty in 
tracing and recognising it, this recommendation ought not to be 
neglected. In the case referred to, though the vessel was very 
perceptible before the application of the first ligature, which was 
put on above, there was some difficulty in distinguishing it after the 
circulation was checked, chiefly owing to the condensation of the 
surrounding textures, the result of inflammation following the ori- 
ginal injury. 

Though in an instance where the aneurismal tumour is small the 
vessel may be tied as thus directed, it may be as well, however, to 
cut into the tumour, and evacuate the contents, — a proceeding which 
is absolutely requisite when the swelling is extensive. In such ex- 
amples, the circulation through the artery must be checked by pres- 
sure higher up, either with the tourniquet or the fingers. If the 
collection of blood be great (perhaps from six to twelve ounces), 
the vein will in all likelihood be obliterated, or it may be impossible 
to distinguish it on the surface ; a free incision, three or four inches 
in length, may therefore at once be made into the tumour, parallel 
with the artery, and when the clots are removed, the orifice in the 
vessel will not be difficult to detect, more particularly if the pressure 
on the arm above be taken off for an instant : the artery should next 
be carefully insulated a little above and below the wound, and the 
ligatures applied as directed. A probe may be passed with advan- 
tage into the orifice, to serve as a kind of guide whilst dissecting 
the vessel from its connexions. 

[The course of treatment to be pursued in either form of aneu- 
rismal varix, where interference is judged necessary, does not seem 
to be yet well determined by surgeons ; some recommending simple 
ligature of the vessel above and below the sac without an openino- 
into it, some the Hunterian method, some the ancient operation for 
aneurism, while others are inclined to rely upon compression alone. 

Despite the superficial situation of the vessel, but few examples 
of the cure of false aneurisms at the bend of the arm by the latter 
method (compression) can be cited, except it be made immediately 
after the occurrence of the accident, when, if applied with judgment, 
it will generally prove successful. The mere application of pressure 
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over or above the wound in the way it is commonly made after 
venesection, will however almost invariably fail. Where the artery 
is wounded and compression is resorted to, a folded piece of lint 
should be placed over the wound, and a roller well and evenly 
applied to the member from the fingers to the shoulder, which will 
prevent the oedema and great pain so often resulting from the appli- 
cation of pressure at the point of injury alone. The limb after the 
bandaging should be kept in a state of perfect rest by means of an 
angular splint applied on the side of the arm, for a week or ten days 
after the accident, during the whole of which time the patient should 
be closely watched and the bandage renewed as often as may be 
necessary. 

Where however some time has elapsed after the production of 
the disease, compression is little to be relied on in its results, severe 
pain, excoriation, and even gangrene of the sac, having all repeat- 
edly occurred from its application. Except when very recent too, 
the* Hunterian method is now commonly looked upon as inapplica- 
ble in these cases, and is abandoned, general experience proving 
that it fails where the affection is of any standing. The old opera- 
tion of laying open the sac and securing the vessel above and below 
the wounded point, when the disease is of long standing, or of large 
size, is always the best and safest operation. In a case of varicose 
aneurism at the bend of the arm which recently occurred to me, 
I tied the artery immediately above and below the sac without in 
any way interfering with it. On the tenth day there was a return 
of the aneurismal thrill, and it ultimately became necessary to lay 
open the tumour before a cure could be effected. — N.] 

Wounds in the axilla occasionally open the main artery or one of 
the principal branches, and the surgeon may perhaps have an oppor- 
tunity of securing the vessel immediately above and below the orifice, 
either through the wound in the skin already made, as was done by 
Hall, by extending it as I have known done on one occasion, or by 
making a free division of the integuments and pectoral muscle as 
was practised by Desault, in an example of extravasation following 
a sword-wound in the armpit. 

The axillary artery is sometimes the seat of aneurism also, in 
which case it may be requisite that a ligature should be applied 
nearer the heart. If the tumour is low down, there may be suffi- 
cient room to operate below the clavicle ; if it be high up, or of 
considerable magnitude, as is not unfrequently the case, the sub- 
clavian artery should be secured at the root of the neck, as after- 
wards described in the section on that part of the body; indeed, in 
all instances of axillary aneurism I should prefer the latter opera- 
tion, as, in addition to its efficacy being equal to that of the other, 
I consider it less troublesome and dangerous in its performance. 
Some surgeons have preferred that below the clavicle, however, 
and it may be done in the following way : — The patient being laid 
on his back on a convenient table, with the shoulders and head 
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slightly raised, and the elbow separated a little from the side, 
instead of cutting the skin, so as to get between the two portions of 
the pectoral muscle, or between it and the deltoid, I recommend 
that a lunated incision, (such as may be seen marked (a) in a draw- 
ing in the after-part of the volume exhibiting the incisions for opera- 
tions on the large arteries of the neck,) should be made within an 
inch of the sternal extremity of the clavicle to the point of the acro- 
mion process, and that the clavicular portion of the pectoral muscle 
should be cut across in the same direction. On the dead body it is 
not difficult to expose the artery in either of the spaces above 
named, particularly between the pectoral and deltoid muscles. On 
the living however, I should deem it much more troublesome. The 
circumstance of saving a small portion of the pectoral muscle I con- 
sider of very trifling importance compared with the advantages to 
be obtained by dividing it, and therefore I should not hesitate about 
selecting the operation now described. The space between the two 
portions of the pectoral is so small, that it is far from desirable to 
attempt the operation there, and the risk of wounding the cephalic 
vein and branches of the thoracica-acromialis artery is considera- 
ble, if the space between the pectoral and deltoid is selected. These 
vessels are in danger at the outer extremity of the incisions I have re- 
commended ; the vein, however, may be held aside, should it be found 
troublesome, and from the size of the wound, the arterial branches, 
if any are divided, may be readily compressed or tied. When the 
muscular fibres are divided, — a step of the operation which should 
be done cautiously on the point of the fore-finger or a director, — 
the loose cellular membrane and fat, between the pectoralis minor 
and subclavius, should be carefully raised and turned aside; the 
vein will then be brought into view, when, by having it held a little 
downwards with a blunt hook or spatula, the artery will be disco- 
vered and may be laid bare, but to such an extent only as to allow 
the needle to be passed around it, which should be done from below 
upwards, taking care, by keeping the point of the instrument in 
contact with the vessel, to exclude any branch of the axillary 
plexus of nerves, all of which lie on its upper and posterior side. 
If the patient is unsteady, or the surgeon is unwilling to use the 
blade of a common scalpel in the deep parts of the wound, he may 
advantageously separate the cellular membrane near the vessels 
with the handle of the instrument, or tear it with a blunt steel or 
silver spatula, which cannot endanger the division of any more 
important texture. 

Notwithstanding the success of this operation in the hands of 
Kcate and Chamberlayne, and that it has occasionally been prac- 
tised and recommended by most competent authorities, it appears 
evident, either that the cases admitting or requiring the operation 
are few in number, or that a very general preference has been 
given to that of Mr. Ramsden above the clavicle, which in the pre- 
sent day seems the only method pursued in axillary aneurism, unless 
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it be to trace the subclavian still nearer the heart. In examples of 
wounds of the axillary artery, it must, indeed, be rare to meet with 
such an instance as that which occurred to Mr. Hall (Bell on 
Wounds, p. 60, 3d edit.), which, however, was only in the upper 
part of the humeral. It will more usually be observed that the 
injury to the vein, nerves, and other textures, leaves so small a 
chance of the arm surviving, that the surgeon may reasonably take 
into consideration the propriety of amputating at the shoulder-joint. 
A most interesting case of diffused aneurism in the axilla, the result 
of an injury (dislocation, I believe, of the shoulder), occurred some 
years ago in the practice of Dr. Nichol of Inverness : Mr. Syme, of 
Edinburgh, placed a ligature on the subclavian above the clavicle, 
but the hemorrhage still seeming to go on, amputation at the 
shoulder-joint was performed (Syme's Principles of Surgery, p. 115, 
3d edit.), and the result was successful. No time elapsed in this 
instance, after ligature of the artery, to permit the occurrence of 
gangrene, as happened in the case related by Mr. White, and also 
in that which occurred to Desault, in both of which, had amputa- 
tion been performed, instead of deligation of the main artery, the 
patients would in all probability have been saved. 



CHAPTER V. 

VENESECTION. 

The operation of venesection may be practised on the dead body 
by the beginner, and the sooner he avails himself of an opportunity 
of doing it on the living so much the better. In the latter case it 
should be done as follows : — The fore part of the elbow should first 
be examined with the fingers, to ascertain the position of the hume- 
ral arteiy, and that there is no irregularity in it or its branches : a 
common bandage or a riband, about a yard in length, should then 
be carried round the arm three inches above the elbow, and drawn 
sufficiently tight to prevent the circulation in the veins ; that in the 
artery being allowed to go on with full vigour, as may be ascer- 
tained by feeling the pulse at the wrist. In order to throw the 
most of the venous blood into the superficial vessels, the patient 
should be desired to put the muscles of the forearm into action, 
which can be best done by grasping some object with the hand. 
One of the veins at the bend of the elbow must next be selected for 
the operation : either the median basilic or the median cephalic. If 
the latter be chosen, there is no danger of doing any harm with the 
lancet, unless a branch of the musculo-cutaneous nerve be injured, 
which some suppose may cause trouble ; if the former, then all 
care must be taken to protect the humeral artery, which will pro- 
bably lie immediately beneath, only separated from the vein by that 
part of the aponeurosis of the fore-arm, which is sent off from the 
inner margin of the tendon of the biceps. In operating on this 
vein, a branch of the internal cutaneous nerve may be cut, but there 
is little occasion to dread the supposed effects of such an injury. 
Notwithstanding the situation of this vessel or the artery, it is 
commonly selected, being in general the larger of the two, and 
therefore the most likely to yield with ease the desired quantity of 
blood. After the bandage has been applied for a few minutes, the 
thumb of the left hand should be put upon the vein a little below 
the part meant to be opened, and the lancet, held as in figure 99, 
between the thumb and forefinger of the right hand, should be 
pushed through the skin into the vein, in such a direction as to cut 
it obliquely ; the point of the instrument should then be raised, so 
as to describe the segment of a circle, and thus the wound in the 
vessel will be nearly as large as that in the skin. Were the lancet 
thrust in and drawn out again, in consequence of the shape of this 
instrument, a sufficient opening could scarcely be made, without 
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transfixing the vein. Instead of holding the lancet almost at a right 
angle with the vein, as may be supposed from the drawing, it may 
occasionally be placed in a line more parallel with the thumb, and 
thus it will puncture at a less acute angle than the sketch indicates. 
Besides keeping the skin and the vein steady, the thumb, placed as 
above directed, commands the flow of blood, until a dish convenient 
for its reception is held opposite the wound : the thumb should then 

Fig. 99. 




be raised, and after the quantity of blood required has been allowed 
to escape, the bandage should be loosened, when the stream will 
immediately cease to flow. A few folds of lint or linen rag, about 
two inches square, should then be put over the wound, care being 
taken that its edges are in close contact, and the bandage which 
has been already in use should be put round the elbow in the form 
of the figure 8, the arm being kept slightly bent. 

This is one of the operations where it will occasionally be more 
convenient to use the lancet with the left hand than with the right. 
In opening a vein on the left arm, for example, it will be best to 
use the left hand, as' the surgeon can stand behind the arm, and 
avoid the first jet of blood. In all instances of this operation, every 
care should be taken to perform it in as cleanly a manner as the 
circumstances will permit, so as not to bespatter any of the sur- 
rounding objects, more particularly the patient's body or bed- 
clothes ; and the more effectually to guard against this, the precau- 
tion of placing a towel to protect the parts beneath should not be 
omitted. 

It is seldom indeed that any evils result from the above opera- 
tion, but such as they arc may be treated according to the observa- 
tions which may be found in the introductory section of this work, 
or in those devoted to the injury of the humeral artery occurring 
during the use of the lancet in this situation. 



CHAPTER VI. 

EXCISION OF THE MAMMA. 

No operation of much surgical importance is ever required on 
those parts of the back which have already been dissected. On the 
anterior surface of the chest, the removal of the mamma is an ope- 
ration which is frequently performed. The course of the external 
incisions for this will vary in different cases, according to the size 
and shape of the diseased mass ; in some examples, I have 
made vertical incisions thus (fig. 100) ; but in the gene- Fig. 100. 
rality of cases, they should be made nearly in the course 
of the fibres of the great pectoral muscle. The operation 
may be performed in this way : — The patient should be 
seated on a chair, or, what will be better, laid on a table, 
and the elbow on the affected side held in such a way as 
to throw the pectoral muscle on the stretch. A lunated 
incision should then be made with a scalpel, or, as I prefer, 
a clasp bistoury, along the upper surface of the tumour, 
and another on the under ; if the disease is large, the skin above 
and below should next be dissected from it ; if it is small, the 
wounds should be carried nearly as deep as the pectoral muscle ; 
and, in either case the mass should be dissected, out, by cutting in 
a horizontal direction from above downwards, or from below up- 
wards. 

In this proceeding, as in others where the disease is supposed to 
be malignant, the surgeon, as already stated in my remarks on 
tumours, can scarcely err in taking away too much. Fortunately, 
the skin is usually so lax in this situation, that there need be little 
fear of not being able to bring the edges of the wound into apposi- 
tion, and the first incisions should therefore be made at such a dis- 
tance from each other, as not only to include the affected part, but 
also a portion of the healthy textures, and the knife must subse- 
quently be carried to such a depth as to secure the complete removal 
of the disease. The pectoral muscle must be laid bare in many 
instances, and even portions of its substance removed, should the 
mass be connected with it. Four or six arteries will bleed actively, 
if they are not compressed by the assistant's fingers as soon as cut. 
When the tumour is removed ligatures should be applied, and the 
wound dressed and treated according to the ordinary principles of 
surgery. If the edges can be brought accurately into contact, 
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adhesion may be obtained at once ; if not, the wound must of course 
heal in a slower manner bv suppuration and granulation. 

The following drawing (fig. 101) will serve as an outline of the 
position of the patient, that of the surgeon, who may be imagined 
to be on her right side, and the style of making the incisions. The 
tumour may here be supposed to be small, but it must sometimes be 
much more extensive than is represented. 

Fig. 101. 




It is often requisite in the removal of the mamma to take away 
at the same time diseased glands in or near the axilla. For this 
purpose, the extremity of the wound next nearest the armpit should 
be extended by an incision into this space, when, by separating its 
edges, the glands may be uncovered, and, if they are small and 
loosely connected, the knife may be carried round them on all sides. 
This instrument cannot be used too cautiously in this space, how- 
ever, and it will be safer to use the fingers a good deal, and, in a 
manner, to tear out the glands, only making small incisions from 
time to time, when the cellular membrane does not easily give way. 
When the textures about to be cut cannot be readily seen, and when 
there is any suspicion of a vessel of magnitude being in danger, the 
glands should be separated from their surrounding connexions as 
well as can be accomplished by moderate force with the fingers or 
handle of the knife, and after a loop of strong thread has been cast 
around the remaining tissues, the knife may then be applied between 
it and the part to be removed. In some instances the diseased 
glands are so near the mamma, and so loosely connected, that they 
may be dissected out at the same time, and with the same incisions ; 
but it is frequently more convenient to take away the large mass 
first. J 

These proceedings in the axilla are almost invariably attended 
with more trouble than the other steps of the operation ; to facilitate 
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them, and in some degree to avert the danger of cutting in this 
situation, I strongly recommend that a free opening should be made 
in the skin, and that even a portion of the lower margin of the large 
pectoral muscle should be divided, instead of attempting such ma- 
noeuvres through a small aperture on the surface. 

It will be found difficult to hold and elevate the diseased glands, 
either with the fingers, hooks, blunt or sharp, or with the common 
dissecting forceps; and, in preference to the plan of passing a needle 
and thread through them, using the volsellum or any other method 
with which I am acquainted, I now make use of the hook-beaked 
forceps, represented at p. 39, which will be found exceedingly ser- 
viceable in removing small tumours in any region of the body. 

In giving these directions, and speaking so familiarly, as it were, 
of removing enlarged glands from the axilla, as part of the opera- 
tion for the excision of the mamma when affected with malignant 
disease, I beg it to be clearly understood, that I am by no means an 
advocate for the use of the knife, when, in such cases, the axilla has 
become the seat of malignant action. There are some occasions, 
however, when the glands are but slightly enlarged (perhaps merely 
from irritation) and loosely connected, on which it may reasonably 
be deemed advisable to operate, and it is in such instances (and 
where the glands ought not to be left on the mere supposition that 
irritation is the sole cause of their enlargement), that the above 
directions are applicable. 



CHAPTER VII. 



INCISIONS. EXCISIONS. 



Besides the incisions already recommended for operations on the 
arteries, there are many others required in practice, some of which 
may be performed on the dead subject. Thus, before the limb is 
mutilated by any amputation, incisions may be made in the course 
of some of the nerves. A wound, about an inch in length, may be 
made along one margin of the palmar surface of a finger, so as to 
lay bare a digital twig. An incision about one inch and a half in 
length may be made between the flexor carpi radialis and the flexor 
sublimis, a little above the annular ligament, so as to expose the 
median nerve in this situation. Such operations are occasionally 
required in cases of tic douloureux ; and some years ago I assisted 
my friend, Dr. James Simson of Edinburgh, to perform the one last 
referred to, in an instance in which the nerve had been cut across 
by accident, about an inch above the wrist, where it was proposed 
to restore its continuity, and thus, perhaps, the lost sensibility of the 
side of the hand supplied by its branches. The ends of the nerve 
were found in the cicatrix ;' but unfortunately, a small tumour, such 
as is occasionally seen on nerves after amputation, had formed on 
the extremity of the upper portion, which required removal, and 
thus occasioned a loss of about an inch in its length ; the two ex- 
tremities were brought into as close contact as possible, — they could 
not be brought to meet, but the favourable result which might have 
been reasonably expected, if there had been no loss of substance, 
did not take place. I have lately been informed that both the tem- 
perature and sensibility of those parts supplied by this nerve have 
increased. 

In an instance of painful ulcer on the arm, a little above the inner 
condyle, I have seen a portion of the ulnar nerve, supposed to be in- 
volved in the sore, removed with excellent effect. The painful open 
surface which had been present for many months, and resisted all 
attempts at cure, speedily put on a more healthy aspect, and the 
operation, although it deprived the little finger and the ulnar side of 
the ring one of sensibility, was attended with all the benefit that 
could have been desired. 

Incisions are sometimes made in cases of erysipelas, and a know- 
ledge of anatomy will indicate the safest places for applying the 
knife on such occasions : they are required, too, in cases of whitlow 
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in the fingers, in suppurations, for the removal of tumours, of dis- 
eased or dead portions of bones, and occasionally, also, for false 
joints. In all these operations, the general rule of cutting parallel 
with important parts should be carefully kept in view. In certain 
instances it will be absolutely necessary to sacrifice some tendon, 
large nerve, or vessel : about the wrist, it may sometimes be deemed 
advisable to dissect out wens, ganglions, or solid tumours, and it 
will scarcely be possible to avoid the division of some such tex- 
tures ; yet, by great care, most of the important parts may be 
avoided even here. I have often succeeded in removing ganglions 
from the back of the wrist, without dividing any tendons, although 
the tumours lay close upon the carpal bones, and in one instance I 
removed a large, firm, fatty tumour from the front immediately 
above the wrist, although it dipped among the tendons, and actually 
touched the pronator quadratus. I should wish it understood, how- 
ever, that I do not recommend operations in such cases unless there 
is some good reason, for at all times there is danger of severe in- 
flammation coming on, which may leave the wrist in a stiffened 
condition ever after. I should say the same, too, for chronic col- 
lections of fluids in the sheaths, either of the extensors or flexors of 
the fingers, — for although instances are not wanting to show that 
injurious inflammation does not invariably succeed to operations in 
this situation, the surgeon will do well to calculate the chances of 
such an occurrence, and, therefore, whether he does right in sub- 
mitting his patient to such a probability. 

In swellings depending on effusions, I have occasionally, as 
already stated in my remarks on the treatment of tumours, suc- 
ceeded in curing these affections without incisions; but such a 
course will sometimes be necessary. In some instances loose fibro- 
cartilaginous bodies are observed in these sheaths, which can be 
got rid of only by recourse to the knife. Some time ago I treated 
a case of the kind in the sheath of the flexors of the middle finger : 
there was a considerable swelling extending the length of the two 
proximal phalanges, which prevented the patient from closing her 
hand : an incision about an inch in length permitted the escape of 
several hundred of these little objects, when, by accurately closing 
the wound and keeping the finger steady on a straight splint for a 
few days, the incision closed and a cure was the result. Here I 
would not have made the orifice of such length, had I not known 
that the swelling had been twice punctured before with a lancet, 
which, however, only allowed the fluid to escape, whilst the bodies, 
being retained, acted as the cause of future effusions. 

Little ganglionic tumours have occasionally been noticed on the 
knuckles, supposed to be developed in small bursas, which are said 
to occupy these situations ; but I have not myself met with any 
cases of the kind. Over the olecranon, however, I have seen well- 
marked examples. Although it may be doubted whether a bursa 
occupies this situation in all individuals, it cannot be denied that, in 



230 THE SUPERIOR EXTREMITY. 

many who are in the habit of leaning much on this part, such a 
condition obtains, and the swelling is liable to attacks of inflamma- 
tion, similar in most respects to those which are seen in the bursa 
over the patella. The condition, from being seen so often in those 
who work on the side in low-roofed mines, has received the appel- 
lation of " Miners' Elbow." The treatment may be conducted 
according to rules inculcated in other parts of this volume, more 
especially with regard to the affection familiarly known as " the 
housemaid's knee," to be afterwards noticed in the section on the 
inferior extremity. 

The bursa under the acromion is rarely the seat of disease, and 
unless it be to caution the young practitioner against mistaking 
such a case for disease of the shoulder-joint, I know of no observa- 
tions peculiarly applicable to such cases, further than those detailed 
in other pages. 

In my remarks on fractures of the upper extremity, I have exhi- 
bited a drawing of a false joint in the ulna, succeeding to such an 
injury. Here it might be thought advisable in the course of treat- 
ment to expose the callous surfaces by means of incisions, and then 
to treat them in the manner recommended in the chapter on false 
joints. In such an operation, if the radius was entire, it might be 
difficult to evert the fragments. Any portion of the bone might be 
easily reached without touching important parts, by dividing the 
skin along the ulnar side of the limb. The radius, however, could 
not so easily be exposed ; indeed, unless in its lower third, it could 
not be got at without dividing muscles, and were the false joint so 
placed I should in most instances question the propriety of inter- 
fering in this way at all, as I cannot imagine that non-union would 
cause such serious inconvenience as to necessitate such a proceed- 
ing. That the surgeon may occasionally interfere, however, in this 
way must be admitted, for an interesting case of the kind is related 
in the London and Edinburgh Monthly Journal of Medical Science 
for October 1841, where resection was performed on the fragments 
of the radius, and those of the ulna were treated with the seton, — 
success following in about twenty months from the receipt of the 
injury, which was a compound fracture occasioned by the bursting 
of a gun. 

In false joints after fracture of the olecranon (p. 203), I think it 
would in general be best to let matters alone. I have seen a person 
make excellent use of the arm in such a case. i 

In the shaft of the humerus it is evident that, in false joint, the 
extremity would be of little service, and if milder measures did not 
answer, I should not hesitate about exposing the ends of the frag- 
ments, and such an operation might be readily and safely accom- 
plished on any surface of the limb, excepting that on which the 
artery is placed. After using the knife, and treating the ends of 
the bone as might be deemed advisable, the wound should be 
brought together by stitches and straps, and, the fragments being 
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placed in proper position, the future treatment might be such as 
would be resorted to in a case of compound fracture. 

On the dead subject an incision may be made between the del- 
toid and pectoralis major muscle, so as to expose the cephalic vein. 
A wound about an inch in length should be made for the purpose. 
Lisfranc has recommended such a proceeding in instances where 
the veins in front of the elbow are so small or so enveloped in fat, 
that venesection cannot be performed in the ordinary manner. I 
have never heard of such a proceeding being adopted in this country, 
and, for my own part, would rather select the external jugular vein, 
the temporal artery, leeches, or cupping. The vein in the neck 
might also be obscured by fat ; but any of the other measures 
would, in my opinion, be preferable to making such an incision, 
which might, after all, only expose a vessel so small that a suffi- 
cient quantity of blood could not be obtained from it. I have often, 
in the dissecting-room, noticed this vein scarcely larger than a 
crowquill, and where the superficial veins are not very conspicu- 
ous at the elbow, I imagine that this one will be small in propor- 
tion. 

Such a condition as that represented in the next drawing (fig. 
102) has occasionally been the subject of operation. The hand 

Fig. 102. 




here exhibited shows the little and ring finger in a state of perma- 
nent contraction. At first this affection shows itself by slight ina- 
bility to extend one of the fingers (generally the little one), which is 
at last, in the progress of years, crooked up into the palm, and by 
this time the ring finger will also have assumed a nearly similar 
state, and possibly too the middle finger will be somewhat rigid. 
At first sight (as is well displayed in the drawing) the flexor ten- 
dons seem to be the cause of this distortion ; but the dissections of 
Dr. Goyrand and others have shown, that the cellular tissue be- 
tween the skin and palmar aponeurosis usually gives rise to it. 
Dupuytren asserted that the fascia itself was the chief cause. In 
all instances where the contraction has been extreme, it has ap- 
peared to me that skin, cellular tissue, fascia, and even tendons, 
have been more or less in such a state of permanent rigidity as to 
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prevent the extension of the fingers ; indeed, I have observed in the 
dissecting-room, that in cases of old standing, when all the textures 
were removed with the exception of the ligaments, the fingers could 
not even then be stretched out without some force, and that they 
immediately afterwards resumed their crooked position. In some 
cases I believe that one or other of the textures above-named may 
be more in fault than the rest, and in others the lumbricales and m- 
terossei are in part the cause, as I have had reason to suppose from 
the examination of a finger which I once removed in consequence 
of this affection. 

It has been asserted, that those who are so employed as to cause 
much pressure on the palm (such as gardeners, carpenters, &c.) are 
more subject to this condition than others : it may be so, but the 
figure above exhibited was from an individual who had been less 
occupied in this way 'than most people. 

I have treated such a case with subcutaneous divis'ion of the 
rigid textures, and it is a method I consider preferable to any other. 
A narrow knife should be pushed under the skin in front of the con- 
traction, and then carried through the most prominent band, whe- 
ther this be merely the aponeurosis, condensed cellular tissue, or 
tendons, and thereafter the fingers should be gradually extended on 
a splint by means of bandages. The latter apparatus must be con- 
structed by the ingenuity of the surgeon to fit the peculiarities of 
the case, and I believe that a clever adaptation of such means may 
go far to obviate and even remove various deformities in the hand 
and fingers resulting from the causes above referred to, as was 
proved many years ago by M. Dutertre, who, in 1814, published 
some most interesting cases of successful practice, by means of 
incisions and apparatus, in removing adhesions, contractions, and 
distortions, resulting from burns. 

The thumb seems occasionally to be affected in such a manner 
as to prevent a person using a pen, and from having been seen in 
parties who are chiefly occupied in this manner, the condition has 
received the elegant and appropriate denomination of " Scriveners' 
Spasm." Although there is no lack of that profession in Edinburgh, 
I never met with a case of the kind ; but Stromeyer has succeeded 
in the cure by dividing the tendon of the long flexor. 

In one instance I successfully divided the tendon of the flexor 
sublimis connected with the ring finger, and also that of the pro- 
fundus, above the wrist, for permanent contraction of the part, and 
I have once seen the tendon of the palmaris longus cut across by 
subcutaneous incision, for a contraction of the wrist. 

Incisions may be required in various parts of the extremity for 
the removal of diseased or dead portions of bone, and, with few 
exceptions (as the elbow and shoulder-joints), no set rules can be 
stated for such operations, further than those which must be appa- 
rent to any one at all acquainted with such matters. I must refer to 
my remarks on amputation of the metacarpal bones, as explana- 
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tory of my own views on some of these points. A good anato- 
mist and judicious surgeon may do much in some of these cases to 
obviate the necessity for amputation ; but I doubt if there is much 
utility in practising on the dead body, resection of the lower ends 
of the bones of the fore-arm, or portions of their shafts. It is 
customary in what may be termed " dissecting-room surgery" to 
exhibit such operations ; and drawings of healthy bones exposed 
with appropriate incisions, having also the chain saw passed under 
them, have been published on the subject ; but these can give a very 
inadequate idea of any thing like good surgery, applicable to the 
living body. The wrist joint has, however, been excised, (at all 
events, the end of the radius,) and portions of the shafts of one or 
other of the two bones have been removed with success. I have 
often myself, with the aid of the cutting forceps (p. 26), and gouge 
(p. 27), removed portions of the bones of the hand, wrist, and fore- 
arm, and seen others do the same ; but in the latter region I have 
not seen any instances where resection of the entire thickness of a 
bone has been required, although in Edinburgh, where excisions 
may be said to have been much in vogue for many years, there 
would have been little hesitation in resorting to such a method, had 
favourable cases presented themselves. However, that such exam- 
ples may occur has been proved by instances of the kind, which 
have been published by continental surgeons, and with a knowledge 
of anatomy and of the principles of surgery, I see nothing to pre- 
vent any one resorting to a laudable attempt to save the parent's 
hand. 

The bones composing the elbow-joint are frequently the seat of 
injury as well as of disease, requiring amputation in the arm. In 
some instances, however, the surgeon may most judiciously endea- 
vour to save the lower part of the member, by removing the injured 
or diseased portions of bone only. The operation of excision of the 
elbow-joint has been much more frequently practised of late years, 
and apparently with greater success than when it was first recom- 
mended towards the end of last century by Park and the Moreaus. 
At all events, the operation has now been so frequently performed 
with happy results, as to induce many surgeons of the present day 
to give a patient the chance of saving an arm, which, twenty years 
ago, would in all likelihood have been doomed to amputation. 

In the early part of the present century, notwithstanding the ex- 
cellent treatise on excision of carious joints, published in 1806 by 
Dr. JefFray, of Glasgow, such operations seemed to have attracted 
but little attention from the practical surgeons of the day. To M. 
Roux and Sir Philip Crampton we may be almost said to be in- 
debted for the revival of excision of the elbow ; but to no living 
practitioner, in so far as I am aware, is there so much merit due 
on this score as to Mr. Syme, who has I believe, within the last 
twenty years, had more personal experience in this operation than 
any other single cotemporary. 

30 



234 THE SUTKRIOU EXTREMITY. 

The operation is certainly most successful in young patients, but 
even in the adult there is ample proof that it may be done advan- 
tageously ; and although bad consequences have followed in some 
examples, amputation would not, in all probability, have been at- 
tended with better results. When a patient dies after amputation 
of a limb, no properly educated surgeon would ever dream of de- 
nouncing this operation, or stating that it should never be done 
again ; and excision of the ends of some of the bones, more par- 
ticularly of those of the elbow, seems to me of such undoubted 
Utility, that the circumstance of certain examples having terminated 
unfavourably ought in no degree to be admitted as a just argument 
against the general performance of such operations. Any surgeon 
may amputate an arm, but when once done, it can never be re- 
placed ; and no artificial apparatus can ever be compared, either 
in appearance or usefulness, with the parts, whatever may be their 
condition, after successful excision of the elbow-joint. 

The main object in such a proceeding is to remove all the dis- 
eased portions of bone, and this ought to be accomplished with as 
little injury to the surrounding parts as circumstances will permit. 
By laying open certain sinuses, which may exist in some instances, 
sufficient room may be obtained, but in general it will 
Fig. 103. be better to make either a crucial incision (fig. 103), or 
one in the form of figure 104, as shown below. 

The posterior surface of the joint is evidently the most 
eligible part to make a free opening, the large artery and 
' nerves, with the exception of the ulnar, all lying in front, 

being separated, too, from the bones by the brachialis 
anticus muscle. The operation is accordingly always done on the 
dorsal aspect. The patient may be either laid on a table, with his 
face downwards, or be seated on a chair ; the former position in- 
sures greater steadiness on his part, and I have seen it most fre- 
quently preferred, but the latter I have myself selected, as I think 
the operator can so move the arm as to enable him to inspect the 
ends of the bones more accurately than whilst the patient is kept 
on his face. I believe, however, that the position of the patient is 
of less moment than some seem to imagine. Whichever attitude is 
fixed upon, the arm and forearm should be firmly held by an assist- 
ant ; then if the extent of the disease is not supposed to be great, a 
crucial incision should be made directly over the ole- 
Fig. 104. cranon ; but if, on the contrary, a free exposure of the 
parts be deemed requisite, the other incision (fig. 104), 
represented in the margin, which is similar in shape to 
that made by Moreau in his first operation, should be 
selected. On raising the flaps, which should consist of 
the entire thickness of the skin, as well as the condensed 
and infiltrated cellular texture underneath, the olecranon process 
will be laid bare : in cutting on its inner margin, the ulnar nerve 
must be carefully preserved from injury, which can be best done 
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Fig. 105. 



by dissecting it out of its position behind the internal condyle at 
this stage of the operation, and holding it aside with a blunt hook 
during the future steps ; the attachment of the triceps should next 
be divided, and the cutting forceps used to separate the olecranon 
from the ulna. The surgeon will now be enabled to appreciate the 
condition of the articular surfaces more clearly than heretofore, 
and will be guided in his future steps by the apparent extent of dis- 
ease. He may now, with the forceps, divide the remaining por- 
tion of the upper end of the ulna, the head of the radius, and what- 
ever part of the humerus he may deem necessary. In the adult 
the saw may be requisite for the latter purpose, but in a young 
patient there is no difficulty in effecting this object with the instru- 
ment recommended, and occasionally the gouge may be of service 
in scooping away small spots of the carious surface which cannot 
be reached by either forceps or saw. 

These portions of bone (fig. 105) have been preserved to show 
the piecemeal manner in which the operation may be accomplished. 
One of the fragments is the olecranon, the other 
a portion of one of the condyles of the humerus, 
and both are in a state of caries. In the case 
in which I removed them, various smaller por- 
tions were also cut and picked away, and the 
patient, a boy about fourteen years of age, made 
an excellent recovery. 

In some instances the lateral ligaments must 
be cut through, to allow the ends of the bones 
to be fairly turned out ; and in all cases of ex- 
tensive disease, this had better be done at once ; 
in doing so, however, there is no necessity for 
exposing such an extent of their shafts as was 
formerly deemed requisite, as the saw (a com- 
mon small amputating one, such as is repre- 
sented at p. 25, is the most efficient) may be 
used with perfect ease, without the presence of 
a broad spatula in front of the bone, as is recommended by some 
even in the present day ; indeed, the method of removing the dis- 
eased portions of bone here described seems to me to constitute a 
most important difference from that resorted to by Moreau, who, 
in separating the " enlarged and rough" end of the humerus, doubt- 
less went far beyond the actual disease, and thus made the wound 
unnecessarily extensive and severe. The sketches of the parts re- 
moved by him, in my opinion, sufficiently indicate this, and I hold 
it to be of the utmost consequence, in the performance of this ope- 
ration, to distinguish between caries and that enlarged and har- 
dened condition of the bone in the immediate vicinity of this disease, 
which, though altered in structure, may be allowed to remain, 
whilst, to insure success, the former must be taken away. Though 
in disease of the elbow-joint of old standing, it frequently happens 
that the swelling of the soft parts is very extensive, it by no means 
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follows that the bones are affected in equal proportion ; indeed, it 
most commonly appears that the caries is limited to the articular 
surfaces or their immediate vicinity ; and though large portions of 
the shafts of the bones have been occasionally removed with suc- 
cess, when the disease has necessitated such extensive wounds, a 
judicious advocate for excision would, in all probability, in such a 
case, give a preference to amputation. 

The accompanying drawing (fig. 106) gives a beautiful repre- 
sentation of the ends of the bones of this articulation in a state 
of caries. The cartilages have disappeared, and left the surfaces 



Fig. 106. 



Fig. 107. 





in the characteristic condition of this affection. The " enlarged 
and rough" extremities are likely enough to be mistaken for disease 
by those who are not familiar with such appearances, but the expe- 
rienced eye can at once detect the difference, and the same indivi- 
dual knows that whilst in the thick and rough parts there is an 
excess of vitality, as it were (as evinced by the formation of new 
bone,) there is the lowest amount of it on the surfaces which have 
been denuded of cartilage. In short, these (the latter) are the only 
parts absolutely requiring removal; but to facilitate this, and to 
make the surfaces in some measure level, so that they may come 
into tolerable apposition, and adhere by bone, or make a firm and 
stout false joint, it is advisable to remove some of the rough parts, 
although it is seldom necessary, for the excision of the caries, to go 
much beyond the articular surfaces. 

The drawing immediately above (fig. 107), I esteem as one of 
the most graphic in this volume. It is taken from a preparation of 
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a diseased elbow in my collection at King's College, and may be 
considered as faithful a representation as an engraving will admit 
of. The body, which has been added by the artist, may be sup- 
posed to be lying face downwards, or seated on a chair ; the bend 
at the elbow is just such as may be seen in life, although at this 
stage of the operation the fore-arm may be bent and twisted in all 
directions ; the swollen state of the soft parts, and the enlargement 
of the ends of the bones are well displayed ; marks of several small 
openings on the inner side of the joint, and the carious articular 
surfaces are well made out too ; the shape of the incisions and 
flaps, and the ulnar nerve immediately behind the internal condyle, 
must also give clear illustration of what I have stated in previous 
pages. The joint is extensively diseased ; in fact, it appeared so 
much so, that I deemed amputation advisable, and accordingly per- 
formed it, being afraid, from the exhausted condition of the patient, 
that he would not be so safe with such a wound as that for exci- 
sion ; but I have seen the latter most successfully practised in limbs 
equally bad, where, however, the circumstances were better other- 
wise, and I imagine that any one, who has witnessed many of these 
operations, must admit the general accuracy of the representation. 

Although, generally, the bleeding has ceased ere the divided por- 
tions of bone are removed, one or two small vessels may require to 
be tied ; the edges of the wound must then be brought together and 
stitched, and the arm must be kept in a bent position during the 
remainder of the treatment. A stiff arm will probably be the result, 
but in some instances a new or false joint forms, which is no bad 
substitute for the original one. In the early treatment after the 
operation, a pasteboard or other splint, such as that delineated at 
p. 208, should be worn on the inside of the arm, so as to keep it 
steady ; but in the course of three weeks or a month, a little motion 
should be encouraged. 

During the performance of this operation the humeral artery will 
scarcely require to be compressed ; and if the excision be done as 
above described, there is no danger of wounding this vessel in front 
of the elbow, as the brachialis muscle, lying between it and the joint, 
must be a sufficient protection in all instances where the knife is 
used with ordinary discretion. 

It is seldom that excision is required in any part of the shaft of 
the humerus ; but should it ever be deemed necessary to expose any 
portion of this bone, there would be little difficulty or danger in 
doing so by making the incision on the posterior surface of the arm, 
as in the operation for false joint already referred to. 

In some instances of injury or disease of the head of the humerus, 
the surgeon attempts to save the upper extremity by the performance 
of excision of this portion of the bone. In gun-shot injuries, when 
the soft parts are not extensively destroyed, the operation may be 
adopted with the most happy results, and it has now been done so 
frequently in civil practice, that it is justly esteemed one of the most 
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legitimate and brilliant achievements of modern surgery. When 
the head of the bone is shattered into fragments, an incision extend- 
ing four or five inches from the acromion, in a line with and through 
the fibres of the deltoid, as recommended by Larrey, in imitation of 
the original operation performed by White, will enable the surgeon 
to remove as much of the injured bone as may be required : the 
wound in a muscular subject will be found narrow and deep, and 
although I have succeeded in removing fragments of necrosed and 
carious bones through such wounds, — in which, however, I did not 
open the capsule, — I give a decided preference to freer incisions, 
whether the head of the bone is to be removed for gun-shot injury 
or for caries. These may sometimes be advantageously made by 
laying open sinuses, and the operator need not be prevented from 
doing so, by any fear of the effects of dividing the deltoid freely ; 
but, as a general rule, I recommend the adoption of a plan similar 
to that originally followed by Morel. The patient being seated, or 
laid on his back with the shoulder raised, an incision should be 
made with a strong bistoury, commencing opposite the coracoid 
process, and ending about an inch behind and below the root of the 
acromion. It should be semilunar in shape, as represented in the 
upper dotted line in the figure on page 259, exhibiting amputation 
at the shoulder on the right side ; the extreme convexity should be 
about four inches under the acromion, and thus the greater portion 
of the deltoid will be included in this flap. In the drawing alluded 
to, the knife is represented as being about to be thrust in below the 
root of the acromion. On this side it will be most convenient to do 
so, especially if the surgeon stands a little in front of the patient, and 
on the left shoulder the wound may be made to commence as above 
directed. However, the operator may suit his own taste in these 
matters. The skin and deltoid being divided, the flap should be 
drawn upwards, a few touches of the knife being sufficient to sepa- 
rate the loose connexions of this muscle. A bold incision should 
next be made through the tendons attached to the tuberosities on the 
humerus, dividing them and the capsule at the same time to such 
an extent as to permit the head of the bone being turned out by a 
slight twist of the arm below. This part should then be laid hold of 
by the surgeon, or an assistant, and held steady whilst the common 
saw (p. 25) is used to remove as much of it as may be deemed ne- 
cessary. If the operation is done for a shattered bone, its head 
cannot be thrust out like the end of a lever, as thus directed, and 
therefore the surgeon must make the best use of his fingers, or any 
convenient hook or forceps, to enable him to raise the fragments. 
The diseased or injured portions being separated, the glenoid cavity 
should next be carefully examined, and if disease be present, it 
should be scooped away with a gouge, or cut off with pliers, either 
straight or curved, as represented in previous pages. The lower 
surface of the acromion should also be examined and scraped, 
gouged, or the whole process removed, according to circumstances. 
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In the first incision, the knife will probably divide the cephalic vein, 
and some branches of the thoracica-acromialis : these, however, 
should give no trouble, and throughout the operation the only large 
vessel interfered with is the posterior circumflex, which will be cut 
in dividing the posterior margin of the deltoid. A ligature will be 
required, which may be put on before the head of the bone is 
meddled with, or afterwards, as may be found most convenient : — 
the hemorrhage in the interval being commanded by the finger of 
an assistant. All injured or diseased bone being removed, the flap 
should be laid down and the edges stitched. If matters go on 
favourably afterwards, the wound heals kindly ; and though the part 
may be stiff'; as indeed it will most likely be, there is such free play 
of the scapula and clavicle, and of the articulations below, that a 
very useful extremity remains. I have seen some admirable results 
from this operation, but, like other excisions, some judgment is re- 
quired in discriminating the cases to which it is applicable. 

In contemplating an operation of this kind, previously to its per- 
formance, the surgeon ought not to limit himself to one mode of 
procedure; but should rather, trusting to his anatomical and mani- 
pulative skill, adapt his measures to the peculiarities of the case : he 
may make the flap above described more to the back part of the 
joint in one instance than in another ; he may make a kind of square- 
shaped flap, thus (fig. 108), one incision in front of the 
Fig. 108. articulation, the other behind, both being united above by 

I 1 a transverse division of the deltoid a few lines below the 

acromion. A flap, four inches in breadth and three in 
length, as was made by the elder Moreau, can then be 
turned down, or, by making the transverse incision below, 



the flap may be turned upwards. A \ / incision, as recom- 
mended by Sabatier, a 



, — or lines thus 



, — in short, 



the surgeon has the option of cutting any where, and in any direc- 
tion, over a most extensive surface where he need not dread coming 
in contact with any large vessel or nerve, — the axillary plexus being 
so completely out of the course of all reasonable incisions, that if 
he is weak or ignorant enough to have a doubt on the latter subject, 
he will best display his remaining stock of wisdom by not inter- 
fering with the case at all. 

It will seldom happen that excisions are required in either scapula 
or clavicle. In the latter bone I have referred elsewhere to an 
instance in which, after a compound fracture, I removed various 
loose fragments. 

In 1819, Mr. Liston removed a vascular growth situated chiefly 



240 THE SUPERIOR EXTREMITY. 

below the transverse spine of the scapula, and with it three-fourths 
of the bone. The bleeding is described as having been frightful. 
The scapula has even been more extensively attacked than in this 
case— the whole bone having been removed, and the superior extre- 
mity with it. 

In 1837, Mott removed nearly the whole of the clavicle for an 
osteo-sarcoma, the size of a " couple of fists." The operation was 
said to have been most difficult, and upwards of forty ligatures 
were required. In 1832, Dr. Warren removed the whole of this 
bone for a similar disease, and the proceeding, though very formi- 
dable, was not attended with such hemorrhage as in Mott's case. 

No set rules further than those of the common principles of sur- 
gery can be given for such operations. All those alluded to were 
evidently by the operators themselves deemed of the most formi- 
dable kind, and such, in my opinion, as should induce others of less 
acknowledged reputation and experience to weigh well all the cir- 
cumstances before resorting to the use of the knife. 
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When the phalanges of the fingers or thumb are the seat of 
incurable disease, amputation is generally performed, as excision of 
one of these bones, or a portion of it, would probably leave the 
remaining part of the member neither useful nor ornamental. 
Occasionally a small portion of carious or necrosed bone may be 
removed with advantage, but amputation is most frequently resorted 
to. This operation may be required for destruction of the soft parts, 
as well as of the bones, as exemplified in the effects of various 
forms of inflammation, constituting whitlow ; in the growth of 
tumours, and those external injuries to which the fingers are parti- 
cularly exposed. 

When a portion of a finger requires removal, the operation may 
be done either at a joint, or in the continuity of a phalanx. For 
the former, the best procedure, in my opinion, is to apply a long 
narrow-bladed bistoury to one side, then, after cutting the skin and 
lateral ligament, to carry it into the joint behind, by changing its 
position, then through the articulation and the textures, on the 
palmar aspect, so as to leave a sufficiency of soft parts to cover 
the extremity of the bone, and unite readily with those on the pos- 
terior surface. 

Fig. 109. 




The drawing (fig. 109) shows the first position of the bistoury, 
and the dotted lines point out the course of the incisions and the 
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size of the flaps. Perhaps that in the palmar aspect may appear 
somewhat too large, but here, as in many other situations it is 
seldom that the operator will find that he errs in leaving an excess 
of soft parts. The rag round the point of the finger may be sup- 
posed to cover the disease or injury for which the operation is 
required; but it has been exhibited for the additional purpose of 
adding force to my recommendation that the part had better always 
be thus enveloped, as the surgeon can then grasp it more readily 
with his left hand, and move it in such directions as will facilitate 
the progress of the knife. 

If the operation is done between the articulations, (that is, in the 
continuity of a phalanx,) I recommend it to be performed in this 
way ; a blade, similar to that exhibited in the drawings, should be 
pushed from one side of the finger to the other, close in front of the 
bone, and a flap made from this surface ; a lunated incision should 
then be made across the posterior aspect down to the bone, when, 
by using the cutting forceps, the amputation will be completed. 

Figure 110 shows the position of the knife after transfixion, and 
the lines exhibit the length of each flap. Here the point of the 
finger has been left uncovered, to illustrate the recommendation in 
the preceding page ; for it must be apparent, from the condition of 
the end of the finger, that the operator cannot have such a secure 
hold of it as when covered by rag or surgeons' lint. 

Fig. 110. 




In either of these proceedings two arteries may require to be tied, 
though it is possible that no ligature may be necessary, and in both 
a single stitch will suffice to keep the edges in contact. 

Amputation of one or more of the phalanges may be done in a 
variety of ways, such as by a circular incision, or by leaving two 
flaps, one on each side of the finger ; but after operating in all the 
different manners recommended by different surgeons, I seldom 
resort to any other than those above described, and of the two I 
generally give the preference to that in the phalanx between the 
joints, as in figure 110. 
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When the whole finger is to he removed, the knife should be 
passed from one side of the joint to the other in this way : the heel 
of the blade should be laid on the skin, about half an inch below 
the articulation, when by drawing it downwards, with a little pres- 
sure towards the joint, the lateral ligament will be reached, and 
should then be cut ; the knife should next be carried across the 
articulation, and then outwards, so as to make a flap similar to the 
one already made on the opposite side. After the vessels have been 
secured (two will perhaps require to be tied) the opposite surfaces 
should be kept in apposition by means of a couple of stitches ; a 
fold of lint should then be applied over the wound, and retained with 
a bandage carried round the hand, which will also have the effect 
of keeping the fingers still. 

After the separation of the finger, as above described, I strongly 
recommend the removal of a portion of the metacarpal bone ere the 
margins of the wound are brought into contact. This can easily be 
done by carrying the point of the bistoury round the bone about 
three-fourths of an inch above its extremity, and then dividing it 
with the forceps. 

The flaps, however, might be a little too long were the incision 
made as low down as in the operation just described, and those 
represented in this hand (fig. Ill), will leave flaps sufficiently long 
to make an excellent cicatrix, provided the end of the metacarpal 
bone is removed ; but if it is to be left, then the skin on each side 
of the joint should be retained of the full length above recommended. 



Fig. 111. 



Fig. 112. 





Of late I have been in the habit of removing a portion of the meta- 
carpal bone, in all cases requiring amputation of the whole finder. I 
do not find that the operation is much more troublesome or difficult; 
and the additional pain is of no great moment, especially when the 
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advantages of the procedure are taken into consideration. In no 
instance am I aware of bad effects having followed, such as injurious 
inflammation, or deficiency of that degree of strength in the hand 
that might be expected to remain after amputation of a finger in the 
ordinary manner. 

The figure 112 shows a hand after having been treated in this 
manner; and if it be contrasted with figure 117, further on, I think 
that, in so far as appearance goes, the comparison is greatly in 
favour of the method by removing the end of the metacarpal bone. 
In the hand from which this representation is taken, I was obliged 
to amputate the whole finger, in consequence of incurable disease ; 
and as the young gentleman was somewhat particular about its ap- 
pearance, I was pleased afterwards to find that he had not a fault 
to complain of. It is not reasonable to expect that after the per- 
formance of any of these operations the hand can be of the same 
strength as it was previously ; but certainly in this instance, as in 
many others treated in a similar manner, I have not heard any com- 
plaints, on this score, and the patient, whose hand is now exhibited, 
was not aware, after the lapse of two years, of any material differ- 
ence in the power of grasping with either organ. 

I have occasionally observed that if some care is not bestowed on 
the dressing, the fingers may be made to cross each other at the 
points ; and sometimes, also, I have noticed that if too little bone 
was removed, there was a slight prominence on the back of the 
hand. Both of these conditions are observable in this hand (fig. 113) 



Fig. 113. 



Fig. 114. 





from which I removed the middle finger, but with too small a por- 
tion ot the metacarpal bone. By applying the cutting forceps suffi 
ciently high and afterwards taking care to keep the remaining 
fingers parallel with each other, these objections may be obviated 
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I should wish it understood that, in thus removing the metacarpal 
bone, I do not at all interfere with the skin in the palm, and that I 
keep the point of the knife so close to the bone, that I do not even 
divide the transverse ligament, as the supposed necessity for cutting 
this texture has by some been made an objection to this mode of 
operating, on the score that the hand is weakened thereby. 

It will be observed that in these proceedings I have recommended 
that the finger should first be removed, and the small portion of bone 
afterwards ; but if the operator chooses, both may be taken away at 
the same time. On the fore and little finger I generally prefer the 
latter mode, and in such cases I extend the incision a little higher, 
by such a line as that exhibited in figure 114. For such an opera- 
tion the point of the knife should first be applied over the back and 
middle of the metacarpal bone, then carried downwards along the 
side and under surface of the joint, and up again to meet that first 
made, as indicated by the dotted lines; after this the soft parts 
nearest the bone must be divided, and then the forceps may be used 
in such a manner as to cut the bone obliquely, so that there shall be 
no angular projection. The wound need not be so near the middle 
of the hand as here exhibited, for if it is placed more between the 
finger and thumb, the cicatrix will be less conspicuous. Figure 115 
represents the hand of one of my patients after such an operation. 

Fig. 115. 




In the fore-finger, if the upper end of the metacarpal bone is 
sound, I should certainly make a point of saving it, for various rea- 
sons which must be obvious to any one acquainted with the anatomy 
of the hand ; and in the little finger I should also feel inclined to 

Fig. 116. 




save the upper end of the bone if I found it in a healthy state ; but, 
to lessen the chance of its extremity being observable, I would cut 
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it across obliquely as above-mentioned. The operation should be 
done in a manner similar to that on the fore-finger last described, 
and the hand will present such an appearance as that exhibited in 
figure 116, which may be considered as directly in contrast with 
figure 117, immediately following, where the end of the bone has 
been preserved. 

I hope it will not be imagined from the preceding recommenda- 
tions that I am an advocate for unnecessary mutilation. In other 
parts of the extremity it is an object of importance with the surgeon 

Fig. 117. 
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to form what is called, in common language, a good stump, and my 
own opinion is, that operations, such as I have described, are well 
calculated to do so in this situation. There may, however, be many 
instances in which it might be advisable to leave the end of the 
metacarpal bone, and if it were sound this should be done. Not 
long ago I saw a baker, who had lost one of his fingers, and with 
whom, according to his own account, the breadth of the palm was 
of great consequence. 

In proof of my anxiety not to remove more than is positively 
required, I must refer to the next cut (fig. 118), which exhibits the 

Fig. 118. 




stump which I was enabled to make in an instance of gun-shot 
injury of the hand, where even the two fingers which were ulti- 
mately preserved were in an almost hopeless condition. The burst- 
ing of a pistol caused extensive compound fracture and laceration 
in the thumb, fore, and middle fingers, and, in addition, the palm 
was most extensively shattered. I resolved, nevertheless, to attempt 
saving the two fingers, which were less seriously damaged. Ac- 
cordingly, by making a transverse incision on the back of the hand, 
and another on the palm, both within an inch of the carpus, and 
then carrying the knife downwards in front and behind, a little on 
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the radial side of the ring-finger, I managed, notwithstanding a sub- 
sequent severe attack of erysipelas, to save such an organ as is 
represented in the sketch. I have known even a single finger pre- 
served with advantage, and the figure below (fig. 119) shows an 
instance where the thumb was the only member which it was 
thought proper to leave. 

Fi*r. 119. ¥i S- 120. 





If the flexor and extensor tendons still preserve a certain amount 
of influence, these remaining portions, though they be small, will be 
of infinitely more service than any artificial substitute. For my 
part, I should say that such cures reflect greater credit on the sur- 
geon and the art which he professes, and, moreover, are a better 
cause for self-gratulation, than the more extensive mutilations, which, 
from time to time, he feels himself obliged to inflict. 

Occasionally it is absolutely necessary to remove either the whole 
or a large portion of a metacarpal bone, and both ingenuity and 
skill may be exhibited in some such cases. Thus, in the hand which 
is here represented (fig. 120), it was evident that the fibrous tumours 
(as I afterwards found them to be) involved the metacarpal bone and 
first phalanx of the forefinger, but it was difficult to make sure that 
the disease was not also connected with the contiguous bone in the 
hand. Here I resolved to be guided by what I ascertained during 
the progress of the operation, and in performing it, finding that the 
disease was limited to the fore-finger and its sustaining bone, I was 
enabled to preserve the rest of the hand, as represented in figure 
121. The proceeding was accomplished much in the manner 
already described for removing the index finger. 

The next drawing (fig. 122) exhibits a large fibrous tumour con- 
nected with the middle of the palm, and with the middle and ring- 
fingers. It is the largest of the kind which I have seen ; but we 
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have the cast of a larger one in the Museum at King's College, and 
there is one of greater magnitude portrayed in the third volume of 
the quarto edition of John Bell's Surgery. Here I intended to re- 
move both the affected fingers and their metacarpal bones, but the 
patient refused to submit to an operation, although he had come 
many miles for the purpose of having one performed. 

Fig. 121. Fig- 122 - 





When two or more fingers require to be amputated at the same 
time, the metacarpal bones, if sound and covered by sound parts, 
had better be left entire. Each finger may be taken off separately, 
lateral flaps being made ; or, what will answer better, a transverse 
incision can be carried across the dorsal surface of each a little 
below the articulations ; another may then be made in front ; the 
lateral ligaments and other textures should next be cut through in 
any manner most convenient to the operator, and thus the parts may 
be removed one after the other. 

Amputations of the thumb may be done in a similar manner to 
those of the fingers. If the two phalanges require removal, the 
metacarpal bone should not be meddled with. 

In some instances the metacarpal bone is the only one diseased, 
and it becomes a question whether the whole thumb is to be sacri- 
ficed in such cases. The usual practice is to do so, but I doubt its 
correctness. The thumb is of such great utility, that it ought not to 
be removed on such considerations as might induce the removal of 
a finger. In saying this, I do not mean to state that a finger even 
should be taken away without due consideration and a just cause; I 
only wish it to be remembered that this organ is of incalculable ad- 
vantage to the hand, and that, therefore, if it can be preserved, even 
with diminished utility, it will be better to do so than to sacrifice it 
entirely. In corroboration of these remarks, I may state that I have 
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seen extirpation of the metacarpal bone of this member performed, 
and the phalanges preserved ; and though the organ was far from 
being strong, still the patient (a female) could use the needle with 
tolerable facility not long afterwards ; and the appearance of the 
hand was less remarkable, and evinced slighter trace of mutilation, 
than if the thumb had been entirely removed. If an attempt were 
made to save a finger by excision of a diseased metacarpal bone, 
(and there can be no doubt that such an attempt would succeed,) 
the organ would really be of little service. There are other fingers 
to compensate, in some measure, the loss of one, but the loss of the 
thumb can never be supplied. Moreover, the thumb will be, in all 
likelihood, a much more powerful organ, after the extraction of its 
metacarpal bone, than the finger after a similar loss, as may be con- 
jectured from the difference in length of the two, both in the remain- 
ing portions, and those that are taken away, as well as from the 
firmer cushion of soft parts that will remain from the ball of the 
thumb, than from the corresponding textures in the hand. 

The metacarpal bone of the thumb may be removed through an 
incision on its radial margin, where the surgeon may avoid cutting 
either the extensor or flexor tendons. The distal extremity should 
first be detached from its connexions, when the bone can be used as 
a lever whilst separating it from the other parts. The radial artery 
will be endangered whilst cutting some of the fibres which bind the 
bone to the os trapezium. 

Fie, 123. 




When the thumb and metacarpal bone are to be removed, the 
operation may be done by carrying a bistoury through the soft parts 
between the metacarpal bone and that of the forefinger upwards, 
until it is arrested by the trapezium; then through the joint; and 
lastly, by cutting downwards, and forming a flap of the fleshy sub- 
stance constituting the ball of the thumb. The drawing (fig. 123) 
exhibits the bistoury in the first of its course, and the dotted line 

32 
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shows part of the incision outwards, this being formed after the end 
of the bone has been disarticulated. 

The operation may be done in a manner somewhat similar to 
that recommended for removal of the fore-finger with a portion of 
its metacarpal bone, by detaching the phalanges and distal end of 
the larger bone, and then continuing to use the point of the knife 
until the member is separated from the trapezium. 

Of these two methods, some give the preference to the latter, in 
which it will be observed there is only a single cicatrix left ; whereas 
in the other there must be one both behind and in front. 

In all these operations, and in many others, indeed in most, in dif- 
ferent parts of the body, though the cutting instrument is held in the 
right hand, the dexterous use of the left will be of infinite service. In 
amputation of a finger it will (as I have already stated with reference 
to the phalanges) be advantageous in most cases to wrap a bit of 
lint round it, so as to enable the surgeon to take a firm hold with 
the thumb and forefinger of his left hand ; when, by turning in a 
proper direction, he can throw the textures about to be cut so much 
upon the stretch, that the slightest touch of the knife will divide 
them ; and in operating at a joint, unless the part intended to be re- 
moved be held to one side, it will scarcely be possible to pass a knife 
across without coming into contact with some point of cartilage or 
bone. 

A common scalpel may be used for all the operations above de- 
scribed ; but I invariably prefer a long, narrow, and somewhat slender 
bistoury, the blade of which is about three inches in length, and 
about a quarter in breadth at its widest part. It may be fixed in a 
common ebony handle, but for convenience I give the preference to 
the clasp bistoury, which shuts into its handle after the fashion of a 
pocket penknife. In some of the recent drawings, the proportions of 
the bistoury, even when thus diminished, may be appreciated. The 
narrowness of the blade enables the operator to pass more rapidly 
across the joint, while its length permits him to shape the flaps with 
a freer sweep of his hand, than when he uses the broader, shorter, 
and less elegant scalpel. 

I cannot conclude these observations on amputations of the 
phalanges and fingers, without adverting to the greater facility of 
performing them on the living subject than on the dead. In the 
latter, the skin and other soft parts are usually so thin, that it requires 
great care, and even skill, to reserve sufficient flaps ; whereas, in 
the former, the subcutaneous cushion of fat almost invariably gives 
a more favourable opportunity of preserving a better covering to 
the end of the bone ; and in some cases, (as in the thickening 
attending severe forms of whitlow, in which the whole or a part of 
the finger may require removal,) the textures surrounding the joint 
operated on may be so infiltrated with lymph, that a sufficient and 
very excellent stump may be reserved ; though it must be remem- 
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bered that such a condition renders it perhaps more troublesome to 
get into the joint, when this locality happens to be selected or 
required. 

In caries of the bones of the carpus, or of the ends of those con- 
nected with them, amputation is in general the only resource ; for 
although, as I have already stated, excision may occasionally be 
performed, such cases are more rarely met with than those of a 
more serious character. 

Amputation of the hand may be performed at the articulation of 
the carpus with the fore-arm, or it may be done a little higher up 
where the two bones will require division with the saw. The first 
of these two operations may be done in this way : — the hand being 
held in a horizontal position, with the back upwards, a scalpel, or, 
what is better, a large bistoury, such as is exhibited in the drawing, 
(fig. 124), should be carried, in a semilunar course down to. the 

Fig. 124. 




bones from one side of the wrist to the other, about one inch or 
more below the articulation ; this flap should then be dissected up, 
and the posterior part of the joint opened : this and the future steps 
of the operation will be facilitated by bending the hand downwards, 
in the manner exhibited in the figure ; the textures on each side of 
the wrist should next be cut through ; and lastly, a flap similar in 
size and shape to the one already made, should be preserved from 
the front. The lines of incision are marked out in the figure by the 
dots below the wrist. 

In severe injuries of the hand requiring amputation, where a 
sufficiency of soft parts can be preserved to cover the end of the 
radius, this operation may be performed in preference to that higher 
up : it possesses no particular advantage, however ; the length of 
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the stump is of no great consequence ; the flaps, with the numerous 
tendons in them, may not heal readily; and unless it be that the 
operation may be performed on an emergency with the apparatus 
in an ordinary pocket-case (no saw being required), I can see no 
good reason for preferring it to the more common operation a little 
higher up. 

Amputation in the fore-arm may be done in this way : — the elbow 
being slightly bent, and the hand being in a state of pronation, a 
blade about six inches long should be passed from one side to the 
other behind (or above) the bones ; it should then be carried in an 
oblique direction, so as to come through the skin about an inch and 
a half lower down ; the flap thus formed should now be raised, and 
the knife should next be passed across close in front of the bones, 
and then carried obliquely downwards, when a second flap, similar 
in size and shape to that already made, will be formed : both of 
these should now be drawn slightly upwards, and after all the tex- 
tures close upon the bones have been divided with the same knife, 
care being taken to pass its point between them, the saw should be 
applied close to the roots of the flaps, and the part separated. If 
the latter instrument be well used, it is of little moment whether a 
single bone or both be cut at once. Some prefer to place the hand 
about to be removed in a state of supination, and to make the ante- 
rior flap first : others hold it between pronation and supination ; but 
I have never been convinced that, under ordinary circumstances, 
any one of these three positions possesses such advantage over the 

other two, as should induce the 
Fl S- 125 - surgeon to prefer it in all in- 

stances. It is of consequence, 
however, to observe the attitude 
in which the limb may be placed, 
so as to avoid passing the knife 
between the bones, — a mistake I 
have seen happen. 

The first position of the knife 
and the lines of incision are here 
shown (fig. 125). The posterior 
or upper flap, as thus exhibited, 
would be small in proportion to 
that below, but to avoid this, it is 
well in such a situation, (indeed 
it is so in most parts of the ex- 
tremities,) to grasp the textures 
about to be transfixed, and to 
elevate them in such a manner 
as to keep more above the blade 
than can be done without this 
manoeuvre. Such a proceeding is well exemplified in the drawing- 
illustrative of amputation in the thigh with anterior and posterior 
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Fig. 126. 



flaps, and it will be found to facilitate transfixion, both for the first 
and second time. 

It will often be observed that the tendons hang out of the wound 
after the flaps are brought into apposition, especially if the incisions 
have been made near the wrist. It may be advisable sometimes to 
cut small portions of them away ; occasionally I have known these 
projections slough, whilst at other times no inconvenience has re- 
sulted further than a slight dilhculty at first in covering them with 
the skin. 

The drawing (fig. 120) exhibits a stump made after the method 
above recommended. The sketch was taken from a patient whose 
hand I had to remove in consequence 
of a severe injury by machinery. 
The remaining part of the fore-arm 
is sufficiently long to admit of any 
kind of apparatus being applied as a 
substitute for the hand. It may be 
well on all occasions to keep the lat- 
ter object in view : the part can 
scarcely be left too long for the at- 
tachment of any thing of the kind, 
but the surgeon might inadvertently 
apply the knife so close upon the 
elbow, as to leave too short, a por- 
tion below for the purpose in ques- 
tion. 

Amputation, as above described, 
may be performed in the fore-arm at 

any point between the wrist and the elbow with equal facility ; the 
radial and ulnar artery will each require a ligature, the interosseal 
arteries, particularly the anterior, will also require to be tied, and 
possibly one or two more of a smaller size. The flaps may next be 
laid together, and retained by means of three or four stiches. 

During the performance of these operations, the circulation must 
be arrested by compressing the humeral artery with the fingers or 
tourniquet, as recommended, and exhibited in the drawings, at 
pages 33 and 34. In those at the wrist, the assistant who holds the 
arm may compress the two main arteries with the points of his fin- 
gers until ligatures are applied ; and the like may be done, if re- 
quired, during the minor proceedings on the hand and fingers. 

I need scarcely add, that the circular operation may be applied 
in any part of the fore-arm ; but considering the flat shape of the 
member, and other circumstances referred to in the chapter on am- 
putation, I should on all occasions give the flap method the pre- 
ference in this locality. 

It will be observed that in describing these different operations, I 
do not enter into such minute details as some may expect ; but I 
must beg of the reader, when he is not satisfied in these respects, 
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occasionally to refer to the introduction, where he may possibly find 
what he wants, or, at all events, such general instructions apper- 
taining to all operations, as to evince to him the propriety of not 
embodying them again and again in other parts of the volume. 

The fore-arm may be removed at its articulation with the hume- 
rus, by making a semilunar incision through the soft textures on its 
anterior and upper part obliquely towards the joint, which must 
then be cut into, by dividing the brachialis muscle and ligaments, 
when by bending the limb backwards the bones may be so dis- 
placed as to allow the knife (a long bistoury) to be carried across 
to the posterior surface, where a flap must be left, which, with that 
in front, will cover sufficiently the end of the humerus. In making 
the posterior flap, the triceps must be cut through, or the olecranon 
process may be divided with the saw or forceps, and left in the 
stump. The same vessels will be cut across as in amputation a little 
lower down, and the same style of dressing must be pursued. 

The method here described is similar to that recommended by 
Vacquier, who, however, removed the olecranon. Dupuytren trans- 
fixed in front of the joint, and then made the anterior wound in the 
same manner as in the flap operation lower down : sometimes he 
left the olecranon, at others cut it away, and I am inclined to agree 
with M. Velpeau, that there seems no great advantage in preserving 
it. If any portion of the fore-arm below the junction of the head 
of the radius with the ulna could possibly be saved, I should cer- 
tainly prefer amputation as described at page 252 to this proceed- 
ing ; if not, I would rather operate above the condyles of the hume- 
rus, being convinced that a better stump would thus be formed, 
than by leaving the articular surfaces : but it clearly appears, not- 
withstanding the sanction of so high an authority as Dupuytren, 
who performed this operation frequently, that there are few advo- 
cates for it in the present day. 

Amputation above the elbow may be done in the following man- 
ner :— the patient being seated, or laid on a table, the humeral 
artery secured by pressure, as already described, with the elbow 
separated from the side, the arm should be transfixed three inches 
above the external condyle, with a knife about seven inches in 
length, which should be carried obliquely downwards and forwards, 
so as to mak e from the inner surface a semilunar flap between two 
and three inches long : this should then be raised, and the soft parts 
on the opposite side divided in the same manner, and to a similar 
extent ; the two flaps should now be drawn upwards, and the knife 
carried round the bone, which should next be sawn through, and 
me removal of the part is thus completed. The humeral artery 
nff £J eC , Wllh a Kgature, the pressure above should be taken 

then be Sh?" t^""*' ^ "?? S freel * tied ; the fl& P S should 
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The following drawing (fig. 127) shows the position of the knife, 
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after transfixion, and the dotted line the shape of the anterior or 
inner flap. The arm may either be straight, as here exhibited, or 
slightly bent at the elbow, according to circumstances. 

Fig. 127. 




Fig. 128. 



The humerus is covered by nearly an equal thickness of soft 
parts throughout its circumference, and it seems to me a matter of 
little moment from which side the flaps are taken, provided the 
main vessels or nerves are not split. If the artery is thus divided, 
there may be some trouble in securing it ; if it be a large vein, 
more injury has been inflicted on it than 
the operation warrants, and, if one or other 
of the nerves, the same remark is appli- 
cable ; for in both instances very trouble- 
some results might follow. 

The operation should be done in the 
lower third of the arm if circumstances 
will permit, but the same instructions will 
answer for any part of its extent between 
the condyles of the humerus and its neck. 

The accompanying cut (fig. 128) exhi- 
bits the stump on one of my patients, whose 
arm I amputated some time ago at King's 
College Hospital. The flaps here were 
slightly different from those referred to in 
the description of the operation as given 
above ; but the stump, in my opinion, 
could not have been better, from which- 
ever side the soft parts had been preserved. 

For a description of the circular opera- 




256 THE SUPERIOR EXTREMITY. 

tion in this situation, I may refer to page 154, and shall here only 
state to those who may prefer this proceeding, that the arm, in my 
opinion, presents the best part.of the upper extremity for the appli- 
cation of such a method. 

In performing amputation of the arm, the surgeon may stand on 
either side he chooses, or that may be most convenient. I gene- 
rally prefer the outside, and, for reasons stated in my observations 
on amputation in the thigh, commonly make the inner ilap first ; 
but on neither of these points do I consider it imperative to adhere 
to any single rule. 

Before the young surgeon thinks of amputation at the shoulder- 
joint, I must beg him to refer to my observations on excision at this 
articulation. If he has it in his power to make a reasonable attempt 
to save the extremity, he ought of course to do so ; but it often 
happens that he cannot do otherwise than adopt this last of all re- 
sources. Extensive injuries, by machinery or otherwise, gangrene, 
phlegmonous erysipelas, growths in the soft parts or in the hume- 
rus, caries or necrosis of this bone, may each necessitate amputa- 
tion at the shoulder-joint, and fortunately it is an operation so easy 
in its performance, and at the same time comparatively, and in 
reference to its magnitude, so safe in its results, that, under ordi- 
nary circumstances, when it is imperatively demanded, the surgeon 
may resort to it with the sanguine hope of a speedy and permanent 
recovery for the patient. 

Supposing the joint to be in a tolerably natural condition, and 
that the surgeon prefers a printed authority to that which should 
be his legitimate guide — a knowledge of anatomy — he has an ex- 
tensive field to choose from. Between twenty and thirty different 
methods of doing this operation have been recorded, not one of 
which can be clearly understood without a competent anatomical 
knowledge. The effort of distinguishing the minute differences be- 
tween any two or three of these plans actually requires as much 
study (with some at all events) as does the anatomy of the joint 
itself, whilst the knowledge acquired in the one pursuit is of incal- 
culably less value than the other. Few surgeons, in the course of 
extensive practice, meet with many occasions for the performance 
of this operation ; but, on the other hand, the necessity for an ac- 
quaintance with the physical structure of the shoulder, is, in a man- 
ner, paramount. I do not mean by these remarks to discourage 
the study of the opinions and proceedings of many who are justly 
considered our best authorities on such matters ; but, as it is not 
within the compass of this work to describe, or allude to, all that 
nas been said or done in surgery, or to point out the trifling shades 
of wh n< f ln the P ractice of twenty or thirty individuals,— each 
nthZ T v i," remarked > is an authority perhaps equal to anv 
u qv , ' , Lif ' rest satisfied with describing two methods which I 
™« nf^f f r° rte< *to on the living bodyt after having given to 
most of the others a fair consideration and trial on the subject 
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If the left arm is to be removed, the patient may be seated, but 
the position will be better if he is placed on a firm table, with the 
shoulder a little elevated and projected beyond its margin. The 
surgeon, standing on the patient's left side/should then lay hold of 
the arm a little above the elbow, and move it from the side and 
slightly backwards, so as to give a view of the skin in the axilla. 
A sharp-pointed amputating knife, seven or eight inches in length, 
held in the right hand, should then be pushed through the skin in 
the armpit, immediately in front of the tendons of the latissimus 
dorsi and teres major muscles, and carried upwards and obliquely 
forwards, until its point protrudes a little in front of the extremity 
of the acromion : during this movement a good anatomist, with a 
dexterous hand, may actually open the capsule behind, by adroitly 
touching the tendons of the teres minor and infra-spinatus ; but 
there is some danger of breaking the point of the instrument against 
the humerus in this attempt, and the operator may rest contented 
with cutting as close to the joint as safety in this respect will per- 
mit. With whatever object the thrust is intended, it will be greatly 
facilitated by moving the elbow outwards, upwards, and backwards, 
— indeed, unless this be attended to, there is every chance of the 
point of the knife appearing through the skin long before it has 
reached the extremity of the acromion : still keeping the arm in the 
attitude last mentioned, the knife should be thrust up to its heel, and 
then carried, with a sawing motion, downwards, backwards, and 
outwards, («. e. towards the surgeon,) so as to make a flap four or 
five inches in length, formed chiefly of the posterior part of the del- 
toid with the tendons of the latissimus dorsi and teres major, and 
of the skin behind ; this flap being raised by an assistant, the point 
of the knife should be used to open completely the posterior and 
upper part of the joint by a thorough division of the teres minor, 
infra-spinatus, supra-spinatus, capsule, and long heads of the biceps 
and triceps ; and to facilitate these steps, the elbow should now be 
carried in front of the chest, and the head of the bone pushed back- 
wards. When the textures are sufficiently divided, the same move- 
ment will cause the luxation of the articular surface ; the knife 
should then be passed in front of the bone, and carried downwards 
and forwards to form a flap about the same length as the other, by 
dividing the subscapular muscle, the remaining portions of the cap- 
sule and of the deltoid, short head of the biceps, pectoralis major, 
vessels, nerves, and skin of the axilla and forepart of the shoulder. 
In the last movements of the knife, the axillary artery must be 
divided ; and to restrain hemorrhage an assistant, at this period of 
the operation, should grasp the soft parts in the axilla. As soon as 
the arm is detached, a ligature should be placed on the main vessel, 
the subscapular, and any other artery winch may continue to bleed. 
The edges of the wound should then be brought into contact, and 
the line of union will be nearly perpendicular, the flaps being pos- 
terior and anterior. 

33 
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This drawing (fig. 129) will serve to make my description clear. 
The knife (which, in my opinion, the artist has represented a little 
too long) is seen transfixing the shoulder, and the dotted line shows 
the size of the posterior flap, which, in such a case as this, where 
the deltoid appears so well developed, may be made of any rea- 
sonable size and length which the surgeon may choose. 

Fig. 129. 




This operation is nearly similar to the mode proposed by Lisfranc, 
and may be varied in different ways. The point of the knife need 
not be entered so low : in which case, it may be pushed further for- 
wards, and an upper flap, consisting chiefly of the deltoid, may be 
first formed. Then, to make sure of having this flap (made in either 
way) of the largest possible size, an assistant may be directed to 
grasp and raise the deltoid, whilst the parts are being transfixed, 
and unless the surgeon has great pow r er in his left hand, it may be 
as well that he should, at the first, entrust the management of the 
arm to an assistant ; for, when it is held up by another's aid, he can 
use his own hand in assisting to set the head of the bone out of its 
socket, so as to allow the knife to be applied in front. On the dead 
subject, or in an arm emaciated by disease, there is little trouble in 
elevating the bone ; but if the arm be weighty, and the subject 
muscular, as is often the case in severe injuries necessitating this 
operation, the forcible manner in which it is drawn to the side, by 
the action of those muscles which remain, after the first flap is 
formed, is really surprising, and unless the surgeon be himself pos- 
sessed of equivalent energy he will have great difficulty in counter- 
acting the combined opposition of weight and muscular action. 

On the right side I have operated in this way : — The patient has 
been laid on a table, and, standing in front of him, I have, with a 
stout clasp bistoury, made a semilunar incision from a little behind 
the root of the acromion towards the coracoid process, and thus 
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made a flap from the skin and deltoid, similar to that described at 
page 238 for excision of the head of the bone: this being raised, I 
have opened the joint from above, and preserved another flap from 
the remaining parts below the bone ; and here, also, before dividing 
the axillary artery, I have desired an assistant to seize the vessel 
above. Here I regulated the movements of the humerus by holding 
the arm with my left hand. The next figure (130) will make the 
above description more easily understood : the point of the knife 
should, however, be a little higher up. 



Fig. 130. 







For my own part, I should be as well content to use a bistoury 
for these operations, as the more imposing-looking amputating knife ; 
but with such an instrument the first flap on the left shoulder would 
be made by cutting from the skin towards the joint. There are 
few, however, who would not prefer a long knife, and such a one 
may be used on the right shoulder as well as on the left. The ope- 
rator may either cut the flap, as I have directed above, from the 
skin towards the joint, or he may transfix immediately below the 
acromion, as was done by Dupuytren, introducing the knife either 
in front of the joint (at the coracoid process) or behind it (at the 
root of the acromion), according to the side on which he stands, 
and cut his way outwards. But I fear that already such operations 
may appear sufficiently complicated, even by my brief allusions to 
these various modifications and alterations which, after all, form but 
a small proportion of those which have been proposed from the time 
of Le Dran to the present day. 
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It will be observed that on the left side I have recommended 
lateral flaps, and on the right horizontal. A good anatomist would, 
however, have no difficulty in reversing these, that is, making lateral 
flaps on the right and horizontal on the left. He can scarcely err 
in preserving sufficient covering to form a good stump in either or 
in any way, and his chief anxiety will be with reference to the 
axillary artery. It is customary to desire an assistant to compress 
the subclavian above the clavicle, as it passes over the first rib, by 
means of his fingers or thumb, or with the end of a good-sized key 
covered with a pad of lint. However, I would not have the ope- 
rator trust too much to this plan. In most of the instances where 
I have seen it pursued, indeed I may say in all, I have observed it 
to fail. It is certainly very easy to compress the subclavian in this 
situation, in every properly-formed person, when the body is at rest ; 
but the violent muscular movements during amputation make a vast 
difference : the clavicle and shoulder are almost invariably drawn 
upwards, and the pressure then is uncertain. I have known a sur- 
geon blinded for an instant with the first gush of blood from the 
axillary artery after its division in amputation, at a time too when 
he expected that the subclavian was commanded. So sceptical am 
I as to the utility of this practice, that I feel almost inclined to say 
that it is worse than useless : the pressure, (which is usually more 
energetic than there is any occasion for,) provided it be properly 
applied, is often attended with considerable pain ; but that being 
brief, and of little moment in comparison with the object in view, 
need form no valid objection. An assistant, however, who might 
be otherwise and better employed, is thus lost, as it were, and he is 
much in the way of those who have command of the flaps. Not- 
withstanding these observations, I doubt not but that most surgeons 
will still consider it a safe and almost necessary precaution ; I can- 
not say that I discountenance it altogether myself ; but I hope that 
what has been stated, will show the propriety of grasping the vessel 
in the axilla, immediately above where it is about to be divided. 

With flaps, such as I have described, for the left shoulder, the 
stump should be similar to that represented in drawing 131, taken 
from the person of a young man, whose arm I removed at the arti- 
culation, in consequence of a severe railway injury. 

I think it of consequence to caution the young surgeon against 
expecting a very handsome flap, from any part of the circumference 
of the joint, more particularly from the axilla: here the surface is so 
irregular, that the wound must invariably be more or less puckered; 
but this need cause no annoyance, nor must he imagine that, in con- 
sequence, the operation has been improperly performed. By atten- 
tion to the dressing, the stump will speedily assume the resemblance 
of the figure; all projections and puckerings will disappear, and a 
uniformly smooth surface will be the result. It will be observed that 
the acromion projects considerably ; but, so far as I have seen in 
these stumps, it is productive of no inconvenience. Were this the 
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case, it might easily be removed, and a portion of the clavicle with 
it ; but this I think should not be done unless it is positively required, 
as the deficiency of breadth of shoulder, already so conspicuous, 
would thereby be rendered more apparent. 

Fig. 131. 




Occasionally in amputations at the shoulder-joint it is requisite to 
remove parts of the clavicle and acromion, and probably more or 
less of the glenoid cavity or body of the scapula. No certain rules 
can be laid down for the performance of these additional steps, and 
the operator must therefore be guided by the nature and peculiari- 
ties of each case, and by the knowledge which he may possess of 
the relative anatomy. The celebrated instance recorded by Chesel- 
den, of Wood the miller, who had his right arm and scapula torn 
off by machinery, and several of a similar kind which have been 
seen and recorded by Carmichael, Dorsey, and others, have exhi- 
bited the wonderful powers of nature in sustaining life, even after 
such frightful and extensive mutilations. Some years ago, during 
my connexion with the Royal Infirmary in Edinburgh, a boy about 
thirteen years old came under the care of Mr. Lizars, with the ex- 
tremity, scapula, and one half of the clavicle, torn off by machinery; 
the skin on the side was also extensively removed. The axillary 
vessels and nerves hung loosely from the wound, but the bleeding 
was inconsiderable, the main artery being stretched, lacerated, and 
filled with clots. There was no shock ; a single ligature was placed 
on the subclavian, immediately outside of the scaleni, where it pul- 
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sated, and contained fluid blood ; the skin from before and behind 
was drawn as well together as its laxity would permit, and a rapid 
recovery ensued. 

In the museum at King's College there is a preparation from 
which figure 132 was taken. The patient, a lad fourteen years of 
age, was under the care of Mr. Cartwright, late surgeon to the 
Middlesex Hospital, and made a good recovery. 

Fig. 132. 




So far as the mere shock produced on the system by operations 
for removal of so large a portion of the frame is to be taken into 
account, the surgeon may be amply justified in resorting to their 
performance ; but it behoves him to consider well the nature of the 
case, before he proceeds to use the knife. It may be requisite, on 
some of these occasions, first to amputate at the shoulder-joint, and 
afterwards proceed with the removal of diseased portions of bone ; 
or the surgeon may possibly make a laudable attempt to save the 
extremity, by operating on clavicle or scapula, as the case may de- 
mand ; and it is on such occasions as these that forethought and 
presence of mind are of so much importance. 

In 1808 Mr. Cuming removed the whole of the scapula, with the 
upper extremity, in a case of gun-shot injury. In 1830 Gaetani-Bey, 
at Cairo, performed a similar operation (reserving, however, one 
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half of the clavicle), in a boy of fourteen years of age. The case 
was one of extensive injury : after amputation at the glenoid cavity, 
the scapula, being shattered, was cut away, and then the clavicle, 
being found to project too much, was partially removed. The patient 
made a good recovery. 

In the descriptions of amputation at the shoulder-joint above 
given, I have supposed the parts around to be in a natural condition; 
but it will be apparent that on all occasions the two methods espe- 
cially mentioned cannot be put into execution. In gun-shot injury 
of the shaft of the humerus, or in compound fractures occurring in 
civil practice, the bone cannot be used as a lever, by grasping it 
immediately above the elbow; and under these circumstances the 
operator must raise or pull the upper fragment out of the way, 
in any manner he may find most convenient. In such examples he 
ought always to reserve his left hand free, so that after the first 
flap is raised, he may be enabled to use it to the best advantage 
in disarticulating the head of the bone. On certain occasions, when 
the soft parts are much injured, some ingenuity may be requisite to 
preserve a sufficiency of textures to form a good covering to the 
glenoid cavity, and in such examples the removal of the acromion 
may, possibly, be advantageous ; but the skin in front, behind, and 
below the armpit is usually so extensible, that however limited 
the flaps may be, I should not fear that a good stump would be the 
result ; and the best proof I can give on this subject is the case re- 
lated at p. 262, in which, though the loss of skin was so great as to 
expose a large extent of the serratus magnus muscle, the cicatrix 
ultimately appeared very small. In amputating at the shoulder, too, 
for large tumours in the humerus extending close to the joint, the 
surgeon must so divide the soft parts, that, whilst he gives himself 
sufficient space to dissect out the diseased mass, he takes care to 
leave such an amount of them as will afterwards form a proper 
covering to the scapula. The common catlin will not be available 
on such occasions, as the operation partakes more of the character 
of a dissection for the removal of a large tumour than an amputa- 
tion. A scalpel or bistoury will be the most efficient instrument. 
For my own part, I should prefer the latter ; but I have seen a very 
large tumour of the kind alluded to, with the whole arm, most suc- 
cessfully amputated with a common scalpel. In this instance, the 
surgeon (Mr. Syme, of Edinburgh) in a very early stage of the pro- 
ceedings, placed a ligature on the axillary artery ; but were T ever 
to undertake a similar operation, I should prefer disarticulating first, 
and leaving the division of the soft parts in the axilla for the last 
movements with the knife. 



PA11T III. 

OF THE INFERIOR EXTREMITY. 

CHAPTER I. 

DISSECTIONS. 

The back of the foot and upper surface of the toes may be first 
dissected. The subject being placed on its back, an incision should 
be made through the skin, a little above the ankle joint, from one side 
of the leg to the other ; the knife should then be carried from the 
centre of this along the upper part of the foot, as far as the nail of 
the second toe. The skin and subcutaneous cellular texture should 
be turned to each side, a transverse incision being made at the root 
of each toe. Along the upper surface of the great toe another inci- 
sion should be made, as far as the nail, and if the skin is taken off 
this and the second, there is no occasion to meddle with the others. 
Branches of veins will be found in the upper surface of the foot, 
which may be traced leading, on each side, towards the saphena 
major and minor. There are small twigs of nerves here also, but 
none of these are considered of much surgical importance. This 
stage of the dissection will have exposed the anterior annular liga- 
ment and the transverse fibres which bind the extensor tendons on 
the dorsum of the foot. By cutting through the ligament and fibres 
these tendons may be traced to their respective attachments, as far 
as the state of the dissection on the toes will permit. The anterior 
tibial artery will be observed between the tendons of the extensor 
propius pollicis and the extensor longus digitorum. The vessel 
should be traced upwards as far as the dissection extends, and down- 
wards until it disappears between the metatarsal bones of the first 
and second toe. Several branches will be observed passing from 
it, above and below the ankle, to supply the lower part of the leg 
and dorsum of the foot ; but none of them are of such surgical 
moment as to require especial notice. On the outer surface of the 
os calcis, below the malleolus externus, an artery of considerable 
size may be discovered : it is, in general, a continuation of the 
fibular, and will be found to anastomose on the outer margin of the 
foot, with some of the tarsal branches of the anterior tibial. 
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The leg cannot be so conveniently moved as the upper extremity, 
and it will, therefore, be best to examine the whole anterior surface 
before turning the subject. With this view, an incision should now 
be made through the skin and cellular membrane, which should ex- 
tend from the transverse cut below, along the anterior surface of the 
leg, over the patella, and three or four inches up the thigh. At this 
part a transverse division should be made, and the skin dissected to 
each side of the leg and thigh, so as to expose the aponeurosis un- 
derneath. On the inner flap branches of veins will be observed 
passing to join the saphena major, which itself may be traced in the 
subcutaneous cellular texture as far up as the dissection extends. 
After due notice has been taken of the aponeurosis on the anterior 
surface of the leg, an incision should be made through it, from the 
head of the tibia as far down as it happens to be entire ; this inci- 
sion should be about midway between the tibia and fibula, and the 
membrane should be turned off from the muscles towards each bone. 
Above, it is firmly connected with the subjacent muscles ; below, 
these parts are only attached by loose cellular texture. The point 
of the finger or handle of the knife should now be carried between 
the muscles, and the course of the anterior tibial artery traced. In 
the upper part of the leg it will be found between the tibialis anticus 
and extensor communis ; lower down, where the extensor longus 
pollicis intervenes, it will be found between this muscle and the 
common extensor, and just above the annular ligament it is crossed 
by the tendon of the extensor proprius. Two small veins accompany 
it, and, from the middle of the leg downwards, a branch of the 
fibular nerve will be found on its outer margin. The artery lies 
deep throughout its whole course, (particularly its upper third,) until 
it gets in front of the ankle and on the dorsum of the foot, where it 
is so superficial that its pulsations in the living body may be felt with 
the finger. The course of the vessel will be best seen if the tibialis 
anticus muscle be raised from its attachments above, when its proxi- 
mity to the head of the fibula as it passes through the interosseal 
ligament, and its close attachment to this membrane throughout a 
great part of its course, can be made out. Whilst raising the above- 
named muscle the extensor communis and extensor longus pollicis 
had better also be raised from their position, and each should be cut 
across a little above the ankle. 

Before making any examination of the knee, where it is already 
in part exposed, the anterior surface of the thigh had better be fully 
dissected. For this purpose an incision should be made from the 
anterior superior spinous process of the ilium in a line with Poupart's 
ligament, as far as the tuberosity or spine of the os pubis, and 
another from the middle of this, down the anterior part of thethio-h, 
to the transverse wound already made above the knee. The skin 
should then be dissected to each side, so as to expose the aponeurosis 
(fascia lata) on the anterior surface of the thigh. In doing so some 
small branches of nerves (from the lumbar plexus chiefly) will be 
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found in the subcutaneous cellular texture on the outer and anterior 
aspects of the thigh, and on the inner side the internal saphena vein 
(major) must be traced upwards from the point where it has already- 
been dissected. At the lower part of the thigh, this vein will be 
found on the inner surface of the limb ; but higher up, it gets more to 
the front, where it dips through the fascia to join the common femoral, 
about one inch and three-fourths below Poupart's ligament. The 
position of the upper end of this vein, its relation to the fascia, and 
the appearance of this membrane in the upper and anterior region of 
the thigh, require to be carefully attended to, as they are all of im- 
portance with reference to femoral hernia, and for a more minute 
description of these parts I must refer to the latter pages of the 
volume, where the anatomy of this kind of hernia is described ; in- 
deed, by far the best proceeding would be to make such a dissection 
in the upper region of the thigh as is there recommended, previously 
to commencing the examination of the whole of its anterior surface. 
In elevating the upper angle of the inner flap of skin the loose in- 
guinal glands may be raised at the same time, and such of them as 
lie in the hollow between the iliac and pubic portions of the fascia 
lata, with the surrounding fat and cellular membrane, may either 
be raised at present or afterwards with the fascia. The aponeurosis 
should next be examined. An incision about two inches long should 
be made through the skin over the crest of the ilium, so as to allow 
the integuments to be more fully dissected towards the outer surface 
of the thigh, and thereby to expose a greater extent of the aponeu- 
rotic membrane. This texture will be observed to be firmly con- 
nected above to the crest of the ilium, to Poupart's ligament, and to 
the os pubis, and below it will be found attached, along with the 
tendons of the extensor muscles, to the patella and upper part of the 
tibia and fibula. Notice should be taken of its strength and thick- 
ness on the outer side of the limb, and of its weakness and tenuity 
on the anterior and inner aspect. Over all the surface its fibres are 
most distinct, though it often happens that portions of it are raised 
by a careless dissector, who, in consequence, supposes that it cannot 
be readily made out. 

The fascia lata may now be raised from the subjacent parts. An 
incision should be made through it, from the middle of Poupart's 
ligament down the front of the limb, over the patella and its ligament, 
as far as the tuberosity of the tibia ; another should traverse it, im- 
mediately below and parallel with Poupart's ligament, and one por- 
tion may then be dissected inwards, the other outwards, so as to 
display the muscles and other organs with which it is in contact. 
At the lower extremity of the thigh it will be somewhat difficult to 
separate the membrane from the patella and its ligament, and also 
from the tendons of the vasti muscles, more particularly from the 
broad tendon of the vastus internus. In raising it from the patella, 
or perhaps in taking off the skin, a bursa will be observed in most 
subjects ; the latter is variable in size, and usually irregular on its 
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inner surface. In dissecting at the lower third of the thigh, little 
care is required further than to cut, as much as possible, in the 
course of the fibres of each muscle ; but at the upper region some 
additional caution is necessary. Immediately below Poupart's liga- 
ment, the fascia is loose in its texture, being thin and perforated 
with numerous small apertures for the passage of blood-vessels and 
nerves ;' towards the inner margin of the groin, the incisions must 
be carried deep, so as to raise this membrane from the pectineus 
muscle; and, previously to doing so, the saphena vein should be cut 
across about an inch before it joins the femoral. At the outer end 
of Poupart's ligament, below the crest of the ilium, the aponeurosis 
will be found very thin where it covers the tensor muscle ; indeed, 
here it seems to be merely a slip of it, as the lower part of this 
muscle is attached to the outer surface of the main portion of the 
membrane. 

As the relative anatomy of the femoral artery and its main 
branches forms one of the principal objects of investigation, the 
dissection should now be conducted in the following manner: — 
The sartorius muscle should be carefully cleared, and each of its 
margins made distinct ; the cellular texture surrounding the femoral 
vessels, forming their sheath, should be removed, so as to expose 
their course between Poupart's ligament and the inner margin of 
the sartorius. In making this dissection, the incisions should com- 
mence over the common femoral artery, as it passes under Poupart's 
ligament, where it will be found about midway between the superior 
spine of the ilium and tuberosity of the pubes, being, however, a 
little nearer the latter part than the former : here, in removing the 
sheath from the artery and vein, notice should be taken of the little 
slip of cellular tissue which passes between these two vessels, and 
at the lower part of the dissection the small nerve (n. saphenus) 
which lies on the sheath under the inner margin of the sartorius 
should be carefully preserved. The adductor longus and pectineus 
muscles should now be cleared, as low down as can conveniently 
be done, without disturbing the vessels or the sartorius from their 
natural position ; the portions of the psoas magnus and iliacus 
internus muscles on the outer side of the common femoral artery 
should also be clearly made out, and the anterior crural nerve, lying 
in the fissure between them, with its branches a little lower down, 
as well as the deep femoral artery and its branches, should likewise 
be displayed. The upper part of the thigh will now appear thus : 
the common femoral artery, lying upon the inner margin of the 
psoas magnus muscle, will be seen passing from under Poupart's 
ligament, nearly midway, as already stated, between the two points 
of bone to which this ligament is attached ; about two inches lower 
clown, it will be observed dividing into the deep and superficial 
branches, the latter of which passes downwards, under the sartorius 
muscle, whilst the former speedily divides into its different branches ; 
the common femoral vein will be seen on the inner margin of the 
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artery, and a little lower down the vein corresponding to the super- 
ficial femoral artery will be observed to occupy a similar position; 
but where these two vessels lie behind the sartorius, the vein will be 
nearly covered by the artery ; the anterior crural nerve will be seen, 
dividing a little below Poupart's ligament into its numerous branches, 
one of which, the nervus saphenus, will be noticed on the outer 
margin, or perhaps in front of the superficial femoral artery ; the 
crural nerve will be observed to be separated from the main artery 
by a portion of the psoas ; part of this muscle, and also of the iliacus 
internus, will be seen, and it will be further observed, that the whole 
of these textures are situated in a kind of triangular space, the three 
sides of which are formed by the sartorius muscle, the adductor 
longus, and the ligament of Poupart. 

The dissection should now be conducted, so as to display the 
continuation of the superficial femoral vessels. The outer margin 
of the sartorius, about the middle of the thigh, should be slightly 
drawn towards the inner side of the limb, when, after a little dis- 
section, between this muscle and the vastus internus the superficial 
femoral artery will be found on the anterior surface of the adductor 
longus ; the inner margin of the sartorius may then be turned out- 
wards, and it will be found as easy to reach the artery on this side 
as on the other. The sartorius, which has as yet not been dis- 
turbed from its natural position, excepting as above directed, should 
now be raised throughout its whole length, and turned to the outside, 
when the main vessels may be traced in their entire course on the 
anterior aspect of this part of the limb. The sheath should be 
raised from the artery, from where the vessel has already been 
uncovered, as low down as the aperture in the adductor magnus. 
Above, the sheath will appear as condensed cellular substance 
merely, but below it will be found to be formed of an aponeurotic 
expansion from the adductor longus muscle. The vein will be found 
behind the artery, and the saphenus nerve will be either on the sheath 
in front, or within it, in close contact with the artery. The anasto- 
motica magna is the only branch of considerable size which is given 
off by the artery in this part of its course, and it will be noticed a 
little higher up than where the main vessel perforates the adductor 
magnus. If the sartorius muscle is now replaced, it will be observed 
to cover the superficial femoral vessels throughout a considerable 
part of their course. 

The superficial femora] has on several occasions been observed 
to divide into two branches, as noticed by Sir Charles Bell, Dr. 
Houston, and others ; but such an irregularity seems to be remark- 
ably rare. 

The common femoral vessels and the anterior crural nerve should 
now be cut across a little below Poupart's ligament, and turned 
downwards, when some of the branches of the deep femoral can 
be more clearly made out, particularly those which perforate the 
adductor muscles : by cutting these across and raising the superficial 
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femoral vessels, the attachments of the adductors to the linea aspera 
can be examined, as also those of the psoas and iliacus to the tro- 
chanter minor. The gracilis muscle, and as much of the adductors 
as can conveniently be got at, should now be cleared, and after this 
has been done, and a glance taken at the rectus femoris, and the 
other extensors, the examination of the anterior part of the thigh 
may be deemed completed. 

The subject should now be turned on its face to allow of the ex- 
amination of the sole of the foot and posterior surface of the lower 
extremity. An incision should be made through the skin, from the 
heel along the sole, midway between its margins, as far as the root 
of the second toe, or, what will be better, as far as its point ; ano- 
ther should be carried from the posterior extremity of this, three or 
four inches up the leg, over the tendo A chillis ; a flap should then be 
dissected towards each side of the foot, and raised so as to show 
the posterior and lateral parts of the ankle, as well as a portion of 
the tendon above named ; the lower surface of the first and second 
toe should also be exposed, and a transverse incision made at the 
roots of the others, to allow the outer flap to be sufficiently turned 
aside : an incision beginning near the anterior extremity of the one 
along the sole of the foot, and ending at the point of each toe, will 
allow of the exposure of its lower surface. The skin on the inferior 
part of the os calcis and at the anterior extremity of the sole will 
be found remarkably thick and firm in its texture ; these peculiari- 
ties being chiefly in the cuticle. The principal feature in the dis- 
section will be the plantar aponeurosis, which will be observed to 
extend from the os calcis to the roots of the toes, where it is lost, 
much in the same way as is the palmar aponeurosis at the roots of 
the fingers. The membrane will be found of great strength about 
the middle of the foot ; and at each side, though much thinner, it can 
readily be made out, covering the muscles connected with the great 
and little toe. In raising the skin from the os calcis towards the 
internal malleolus, some aponeuretic fibres will be remarked extend- 
ing between these two parts, and if these be cut across about mid- 
way, the posterior tibial artery with its accompanying veins, along 
with the nerve which lies nearer the heel than the vessels, will be 
easily discovered after a few touches with the scalpel. 

The plantar aponeurosis should now be raised by cutting it across 
a little in front of its attachment to the os calcis, and turning it 
towards the toes. In the first part of this dissection the aponeurosis 
will be found closely connected with the flexor brevis muscle; 
towards the middle of the foot, however, the two can be readily 
separated. The aponeurotic fibres, towards the outer and inner 
margins, can scarcely be raised along with the more fully developed 
fibres in the centre ; they may, therefore, be removed separately. 

The posterior tibial artery should now be traced into the sole of 
the foot : between the malleolus and os calcis it will be observed to 
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be covered only by the integuments and transverse fibres already 
alluded to ; but in the sole, it is covered by the flexor brevis digito- 
rum, which should, therefore, be cut across at its connexion with the 
os calcis, and turned towards the toes, so as to allow of the branches 
being distinctly made out. At the inner margin of the flexor brevis, 
the vessel will be seen dividing into two, — the external and internal 
plantar : the former will be seen passing obliquely towards the outer 
margin of the sole until it gets between the flexor brevis and ab- 
ductor minimi digiti muscles, where it alters its. course, and passes 
obliquely towards the inner side, to join the anterior tibial between 
the metatarsal bones of the two innermost toes ; the internal plantar 
will be observed to pass along the fissure*between the flexor brevis 
communis and the muscles of the great toe, and will in general be 
found to give off, in addition to small twigs in its course, branches 
to supply the lower surface of the great toe, and the inner margin of 
the second. The external plantar artery gives off numerous branches 
in its course, and, from the convexity of its arch, those arise which 
form the digital twigs of the small toes. When the foot is minutely 
injected the arteries in the sole appear very numerous, and of con- 
siderable magnitude ; many branches can be dissected in the dense 
granular substance between the skin and aponeurosis; these anasto- 
mose freely with each other, — with some from the upper part of the 
foot, as well as with others, deep in the sole, and if care be taken 
to preserve a number of them, this part of the body may be made 
to appear as if covered with a meshwork of arteries of a somewhat 
formidable-looking character. With the exception, however, of the 
posterior tibial and its two plantar branches, the vessels in this situ- 
ation are of little or no surgical importance. The further examina- 
tion of the foot may be postponed until the dissection of the posterior 
surface of the leg is completed. 

An incision should next be made along the mesial .line of the 
posterior surface of the thigh and leg, from opposite the middle of 
the femur as low as that already made over the tendo Achillis, and 
the skin with the subcutaneous cellular membrane should be turned 
to each side, so as to expose a portion of the aponeurosis of the 
thigh and that of the leg. In raising the skin from the latter part, 
the posterior saphena vein will be remarked extending from below 
the malleolus externus as high as the popliteal space ; in the lower 
end of its course a small nerve (communicans tibialis) will be dis- 
covered near it, which may readily be traced, with the branches of 
the vein, below the outer ankle upon the back of the foot. In ele- 
vating the inner flap small veins may be noticed passing to join the 
internal saphena, and this vein itself may now perhaps be more 
completely seen thaa hitherto, as it courses along the inner and upper 
part of the tibia. The aponeurosis of the leg will be remarked to 
be continuous with that of the thigh ; and both will be observed to 
be of considerable strength, more particularly the latter. An inci- 
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sion should next be made through these sheaths to the same extent 
as that originally made through the skin, to allow their being turned 
to each side with that texture. 

Attention should first be directed to the popliteal space, which, 
when the aponeurosis is raised, will be more distinct than it has 
hitherto appeared. The tendon of the biceps, which has been in 
some degree obscured by a very strong portion of the aponeurosis, 
will be observed on the outer side of this space ; the tendon of the 
semi-tendinosus, part of the semi-membranosus, of the gracilis, and 
of the sartorius muscles, will be seen to form its inner margin ; above, 
the space is bounded by the apposition of the biceps, semi-tendinosus, 
and semi-membranosus, and below by the junction of the two heads 
ef the gastrocnemius externus. On raising the fat and cellular sub- 
stance which partly fill up this hollow, the first important texture 
met with is the popliteal or posterior tibial nerve, which will be found 
passing nearly in the mesial line from above downwards, throughout 
the whole space : if a slight dissection be made on the inner margin 
of the tendon of the biceps, the peroneal nerve, which, a little below, 
forms the anterior tibial, will readily be displayed : these two nerves 
will probably be found in close contact in the upper end of the space; 
at the lower part the posterior tibial passes under the gastrocnemius 
muscle ; the anterior passes along the inner and posterior margin of 
the tendon of the biceps, behind the outer head of the gastrocnemius, 
and perforates the peroneus longus immediately below the head of 
the fibula. 

The next objects of importance in the dissection of the ham 
should be the artery and vein, which will be found nearly in the 
middle of the space, lying considerably deeper than the posterior 
tibial nerve : the vein will be first noticed ; it is in close contact 
with the artery, and both are surrounded by condensed cellular 
membrane. These vessels may be traced as far up as the aperture 
in the adductor magnus muscle ; and, in the present stage of the 
dissection, as low down as the gastrocnemius, where they disappear 
with the posterior tibial nerve. In the above dissection several 
lymphatic glands will perhaps be observed, the junction of the pos- 
terior saphena with the popliteal vein may be noticed, and several 
small arteries and veins (the sural) may be traced from the main 
vessels into the gastrocnemius muscle. The articular branches will 
be better seen at a future stage of the dissection ; at present the 
superior only can be made out ; and these may be observed pass- 
ing in contact with the femur above the condyles, each to its own 
side of the knee. 

The gastrocnemius and peroneus longus muscles should now be 
dissected throughout their course, and the two heads of the former 
being then cut across, its fleshy belly should be turned downwards, 
so as to bring the soleus into view. The tendon of the plantaris 
gracilis will be met with between these two muscles, and should 
also be cut across. The soleus should now be dissected, and the 
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extent of its attachment to the tibia and fibula examined ; the ten- 
dinous structure on the upper margin of the muscle midway between 
the two bones of the leg, with the continuation of the popliteal ves- 
sels and nerve, passing under or in front of it, must also be observed. 
The course of these important structures may now be more com- 
pletely perceived, the gastrocnemius muscle having been raised, 
which, as will be remarked, covered them for some distance. The 
posterior tibial nerve will be seen in close contact with the vessels, 
though a little on their outer side, and the artery, still covered by 
the vein, will be found lying upon the popliteus muscle : the two 
inferior articular arteries may now be readily made out, and by 
turning the main trunk a little to one side, the articular branch 
which passes into the back part of the joint may also be seen. The 
soleus muscle should next be raised, by cutting its attachments to 
the tibia and fibula, and turning it downwards. The deep fascia 
will thus be brought into view ; at its upper part it is but thin ; but 
in the lower third of the leg it is of considerable strength. This 
membrane should now be raised by cutting its attachment to the 
tibia and turning it outwards, when the deep layer of muscles, with 
the posterior tibial vessels and nerves, will be exposed. The divi- 
sion of the popliteal artery into the anterior and posterior tibial 
branches should now be made distinct ; the former should be traced 
forwards between the bones, to the part where it has already been 
dissected (page 65,) and the latter should be traced as low down 
as the ankle ; it will be accompanied with two veins, and the nerve 
will be found on its fibular side throughout its whole course. The 
fibular artery will be observed passing from the posterior tibial, a 
little below the division of the popliteal ; it soon arrives in contact 
with the fibula, when it passes under the flexor longus pollicis, 
which muscle must either be raised at its inner margin and turned 
outwards, or, what will be better, cut through at its attachment to 
the fibula, to permit a full view of this vessel. The tibialis posticus, 
flexor longus communis, and flexor longus pollicis muscles, should 
now be separated from their connexions with the bones and inter- 
osseal membrane, and then cut across a little above their respective 
tendons ; the gastrocnemius and soleus muscles should also be cut 
below their junction ; the peroneus longus and brevis should then 
be dissected from their connexions with the fibula, and divided two 
inches above the lower end of this bone ; and the remaining ana- 
tomy of the foot may either be examined now or after the dissec- 
tion of the upper part of the thigh and hip ; but as the tendons and 
ligaments are less perishable than the remaining soft textures ; and 
as it may be of moment to examine the muscles, and other soft 
parts, in a fresh condition, the dissection of the back of the thigh 
had better now be continued. 

An incision should be carried up the thigh, from the upper end 
of that already made for the display of the ham, in the mesial line 
as high as the trochanter major ; the knife should then be turned 
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towards the sacrum, and the incision brought to terminate over the 
lower extremity of this bone ; the instrument should next be car- 
ried from this point upwards and forwards along the crest of the 
ilium, as far as the anterior superior spinous process, when, by dis- 
secting the skin to each side of the thigh and hip, the remainder of 
the aponeurosis may be displayed. This membrane is so thin over 
the gluteus maximus, that it will probably be raised with the skin ; 
but between the large trochanter and the anterior part of the crest 
of the ilium it is remarkably strong, and gives a dense covering to 
the gluteus medius. The fibres of the gluteus maximus should now 
be cleaned, and the fascia removed from the muscles in the back 
of the thigh. The gluteus should next be cut through within an 
inch of its attachment to the pelvis, and turned downwards and 
forwards : the handle of the knife with a few touches of the blade 
will readily separate it from the subjacent parts : the extensive 
attachment of the upper portion of the tendon of this muscle to the 
aponeurosis of the thigh should be noticed, and the large bursa 
under that part of the tendon which covers the trochanter major 
also deserves attention. The various important structures under 
this muscle should now be examined. The loose cellular texture 
over the posterior margin of the gluteus medius should be raised, 
and, in order to get a complete view of the whole outer surface of 
this muscle, the portion of aponeurosis connected with it in front 
should be dissected off; the connexion between the two will be 
found most intimate. Immediately below the posterior margin of 
this muscle, the pyriformis will be observed ; a little dissection will 
display the latter through all its course outside of the pelvis ; the 
point of the finger may be run between the two muscles, and at the 
upper extremity of the division the gluteal artery will be easily dis- 
covered. The course of the great sciatic nerve may next be exa- 
mined. It will be found passing out of the pelvis under the pyriform 
muscle, extending down the back of the thigh nearly in the mesial 
line. Some small branches of nerves will be found passing from 
under the pyriformis at the same part ; these come from the main 
trunk a little higher up, and proceed to the skin in the neighbour- 
hood : the sciatic artery will also be found in the same situation. 
The gemelli muscles, the tendon of the obturator internus, and the 
quadratus femoris should next be displayed ; the conjoined head of 
the biceps and semi-tendinosus, and the semi-membranosus mus- 
cles, should also be made distinct. The gluteus medius muscle 
should now be dissected from the os innominatum, when the glu- 
teus minimus will be brought into view ; a large branch of the glu- 
teal artery will be found between these two muscles, and if a little 
dissection be made at its origin, a more perfect view of the main 
trunk, where it is passing out of the pelvis at the upper part of the 
sacro-sciatic notch, will be obtained. Lastly, the common pudic 
artery may be displayed on the posterior surface of the spinous 

35 
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process of the ischium, where it runs, for a space, outside of the 
pelvis. 

The hamstring muscles should now be cut through in the middle 
of the thigh, when the posterior surface of the adductor magnus 
will be more completely exposed ; the attachments of this muscle to 
the pelvis and femur having been examined, and notice taken of the 
tendinous aperture through which the superficial femoral vessels 
pass, as well as of those smaller ones occupied by branches of the 
deep femoral, an incision should be made through the different tex- 
tures surrounding the middle of the femur, and the bone divided with 
the saw. 

The upper half of the femur can now be conveniently moved at 
will, and the examination of the remaining anatomy of the hip should 
be completed. The large glutei muscles should be cut away, and 
the loose ends of the various muscles which have been divided should 
also be removed or cut short : the upper part of the adductor longus, 
the adductor brevis, and the pectineus, should now be cut through, 
either at their attachments to the pelvis, or the femur, and then the 
obturator externus may be dissected ; the quadratus femoris must 
also be divided ere the tendon of this muscle can be traced to the 
digital fossa behind the trochanter major. The tendons attached to 
this fossa should next be divided, when the posterior part of the 
capsular ligament of the hip-joint will be brought into view : the 
gluteus minimus should be raised so as to display the upper part of 
the capsule, when by turning the subject, and dividing the iliacus 
internus and psoas muscles a little below Poupart's ligament, the 
anterior surface of the capsule will next be exposed. In dividing 
the two last-named muscles, a bursa of considerable size will be 
noticed between them and the margin of the pelvis ; in some in- 
stances a communication exists between it and the interior of the 
joint. The attachment of the capsular ligament to the margin of 
the cotyloid cavity and to the neck of the bone should next be dis- 
played : the knife should then be carried round the head of the femur 
through the capsule, when it will start out of its place, being no 
longer connected with the pelvis, excepting by means of the round 
ligament, which will be seen attached by one extremity to the bottom 
of the cotyloid cavity, and by the other to the central depression 
on the head of the bone. The section of the capsular ligament will 
show that it is of great strength at the upper and outer parts of the 
joint, and the reverse at the lower and inner sides. The round 
ligament being divided, the prolongation of the synovial membrane 
on the neck of the femur should be examined, and the manner in 
which this portion of the bone is covered by a strong fibrous tex- 
ture, apparently a reflection of part of the capsular ligament up- 
wards, should also be carefully observed. When these instructions 
are followed out, and a glance taken at the cotyloid cavity, — due 
notice being taken of its additional depth in consequence of the pre- 
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sence of the ligament which encircles its margin, — the examination 
of these parts may be deemed complete for the purposes in view. 

The remaining portion of the lower extremity must now be re- 
ferred to, and the articulations will chiefly demand attention. As 
it is of little consequence which of the joints is first dissected, that 
of the knee may be selected. 

The popliteal vessels and nerves may first be removed ; and, in 
doing so, the branches given off by the artery in this situation may 
be traced. The main trunk will be observed to lie on the posterior 
ligament of the articulation, and this band of fibres will be seen to 
be a reflection of a portion of the tendon of the semi-membranosus 
muscle : in addition to this structure, however, the synovial capsule 
will be observed to be covered with additional ligamentous fibres, 
passing in various directions from one bone to the other. The liga- 
ment of the patella, the anterior surface of this bone and the tendon 
of the rectus should next be cleaned ; the tendinous expansions of 
the vasti muscles should then be taken off the anterior and lateral 
parts of the joint ; the lateral ligaments should then be displayed ; 
the inner one will be easily dissected, as will also be the long ex- 
ternal one ; the short fibrous structure a little behind the latter cannot 
on all occasions be clearly discerned, however, and at best the dis- 
play of a second external lateral ligament requires a very artificial 
dissection. The point of the knife, and then the finger, may be 
pushed across behind the ligament of the patella, and notice shoald 
be taken of the considerable quantity of fatty substance lying be- 
tween the ligament and synovial membrane. The interior of the 
joint should now be exposed by dividing the tendon of the rectus, 
the crureus, and sub-crureus, about an inch above the patella : here, 
in all likelihood, a large bursa will be found between the sub-crureus 
and the femur, which may communicate with the synovial mem- 
brane ; the knife should be carried downwards through the capsule 
on each side as far as the lateral ligaments, when on throwing down 
the patella a large extent of the interior of the joint will be exposed, 
more particularly if it be put into a state of flexion. Whilst in this 
position, a portion of the synovial membrane, which will be seen 
attached to the femur in the hollow between the condyles, may be 
observed passing forwards and expanding on the inner surface of 
the fatty substance between it and the ligament of the patella, form- 
ing on each side of the mesial line a transverse margin, which pro- 
jects in the space between the femur and tibia ; — these are the liga- 
mentum mucosum and the ligamenta alaria. By cutting these tex- 
tures away, and bending the knee to its greatest extent, the anterior 
surface of the crucial ligaments may be exposed ; if the dissector 
wishes to see them from behind, the posterior ligament of the joint 
must be removed, and in order to get a more complete view of them, 
the lateral should also be cut through, so as to leave the femur and 
tibia connected by the crucial ligaments only. The two bones may 
now be separated by dividing these textures, and after an examina- 
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tion of the semilunar cartilages, and the transverse band of fibres 
between their anterior extremities, (which is far from being regular 
in its appearance and size,) attention may next be devoted to the 
ankle. 

The various tendons which pass along the ankle-joint should now 
be more carefully examined than in the early stages of the dissec- 
tion. Those passing in front, and the manner in which they are 
bound down by transverse fibres (anterior annular ligament) may 
be first noticed : the tendon of the extensor proprius pollicis, and 
those of the extensor communis and peroneus tertius, will be ob- 
served to pass in pretty close contact with each other, whilst that 
of the tibialis anticus runs in a distinct and separate sheath. On 
the inner and posterior side of the joint the tendons of the flexor 
longus pollicis, flexor communis, and tibialis posticus, will each be 
found in a separate groove, bound down by strong fibres : at first, 
however, the two latter tendons run in the same groove. On the 
outer side, the tendons of the peroneus longus and brevis will be 
found behind and below the malleolus externus ; and on the poste- 
rior part of the joint, but about an inch separate from it, the tendo 
Achillis will again be noticed passing to the posterior and upper 
part of the os calcis. 

The further course and insertions of these tendons may be exa- 
mined either at present, or after the ligaments of the ankle have 
been dissected. For the latter purpose they must all be turned 
aside. The internal lateral ligament (deltoid) will be found passing 
from the apex of the malleolus in a radiated manner downwards, 
to be attached to the astragalus, and partially to the os calcis ; it • 
will be observed to be of very considerable strength in its middle 
and back part, and anteriorly it will be seen to extend some dis- 
tance forwards on the astragalus. The three external lateral liga- 
ments will be found attached separately to the extremity of the 
fibula, the anterior of the three being connected to the astragalus, 
the middle to the outer side of the os calcis, and the posterior 
spreading out to be attached in part to the tibia, astragalus, and os 
calcis, forming an irregular fibrous covering to a considerable por- 
tion of the back of the ankle-joint. A few additional fibres may be 
noticed on the posterior aspect of the joint, covering the loose syno- 
vial capsule, and a few may also be made out on this membrane 
on the fore part of the articulation. The different ligaments and 
synovial capsule should now be divided, when the manner in which 
the astragalus is locked into the space between the malleoli will be 
noticed. 

The foot being now separated from the bones of the leg, the at- 
tachments of these to each other should next be examined. The 
interosseal ligament, as the dissection has previously been con- 
ducted, will require little additional cleaning. The aperture in it, 
through which the anterior tibial artery passes, will now be more 
fully brought into view. A few fibres will be seen on the anterior 
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and posterior aspects of the articulation of the head of the fibula 
to the tibia. The best method of examining the interior of this 
joint will be to cut the fibula across with the saw, and then carry 
the knife from below upwards between the bones ; when the fibula 
is almost separated, the thin partition between the articulation and 
that of the knee will be remarked : the synovial membrane of the 
latter joint passes so far down on the outer side of the head of the 
tibia, and that of the joint now under examination is in such close 
contact with it, that the partition between the two is formed solely 
by the junction of these membranes. Occasionally a communica- 
tion exists in this part between the two articulations. The lower 
extremity of the fibula is much more firmly connected with the 
tibia ; a strong broad band of fibres can be made out in front, and 
another of almost equal strength and dimensions behind, and, in 
addition, if the bones be separated by cutting from above, they will 
be found firmly adherent, by means of numerous short and strong 
transverse fibres situated between them. 

The articulations in the foot may now be dissected. The va- 
rious tendons, which were laid aside previously to the dissection of 
the ligaments of the ankle-joint, should first be traced to their at- 
tachments (if this has not already been done), when the ligaments 
can next be displayed. On the upper part of the foot the bones of 
the tarsus are joined to each other by numerous short ligamentous 
fibres, of no great strength, however, compared with those on the 
lower surface of the arch. In this situation a strong fibrous struc- 
ture will be found, passing from the anterior and lower part of the os 
calcis, to be attached to the cuboid, and to most of the other tarsal 
bones. This ligament runs in close contact with the arch, and all 
the tendons and other soft structures are below it (i. e. nearer the 
skin), with the exception of the tendon of the peroneus longus, which 
is kept in the groove in the cuboid bone by some of its fibres, which 
in this situation may be traced forwards, to be attached to the 
metatarsal bones of the three outermost toes. On the inner margin 
of the tarsus, a strong band of fibres will be observed between the 
scaphoid and internal cuneiform, apparently a continuation of part 
of the tendon of the tibialis posticus, and on the outer a tendinous 
structure may be seen, stretching from the tubercle on the posterior 
part of the os calcis to the projecting extremity of the metatarsal 
bone of the little toe. This structure may either be considered as 
a part of the abductor minimi digiti, or as a ligament. The fibrous 
bands on the upper and lower surfaces of the articulations between 
the tarsus and metatarsus, should next be examined ; and when this 
is done, the different bones should be separated from each other. 
The metatarsal bones should first be cut from those of the tarsus, and 
the oblique course of this line of articulations, with the projection of 
the internal cuneiform bone, should be carefully noticed ; the sca- 
phoid and cuboid bones should then be divided from the astragalus 
and os calcis, and each bone may then be separated from the others. 
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A very strong ligament will be found between the lower surface of 
the astragalus and the upper surface of the os calcis, and the other 
bones will be found to be connected by numerous fibres, which, 
however, are too small to be described as separate ligaments. 

The articulations between the toes and metatarsal bones should 
next be dissected. The sesamoid bones, lateral ligaments, synovial 
membranes, and fibro-cartilaginous texture under each joint, will 
appear, in most respects, like the corresponding parts in the hand, 
and it may now be remarked how very long the small toes appear 
when contrasted with their condition previously to dissection, the 
whole of the proximal phalanx having been actually covered by the 
soft tissues. 

The phalanges of the toes will be observed to be attached to each 
other in a similar way to the corresponding parts in the hand. 



CHAPTER II. 



DISLOCATIONS. 



Dislocations of the lower extremity may now be taken into con- 
sideration. Such injuries are of rare occurrence in the toes or 
between the metatarsal bones, and, indeed, even in the tarsus the 
only displacement that can be looked upon in this light is when the 
astragalus is thrown out of its natural position, — an accident which, 
comparatively speaking, is but rarely met with. Separation of the 
articular surfaces from each other is by no means unusual, but in 
general the destruction of the soft parts, as also of the bones, is so 
great, that the injury should with propriety be looked upon as a 
contusion of a most serious character, which may endanger the 
safety of the foot, and possibly necessitate amputation. 

The great toe and its metatarsal bone are liable to a kind of dis- 
placement of a slow and gradual character, constituting a condition 
whose real nature has occasionally been overlooked. The disease 
is termed " bunion." In some individuals the distal extremities of 
the metatarsal bones have a considerable tendency to separate from 
each other ; and as more latitude of movement is permitted on the 
outer and inner margin of the foot than in the other bones, any 
inconvenience which may result therefrom is experienced in these 
situations. The distal extremity of the metatarsal bone of the little 
toe is occasionally somewhat prominent, but seldom causes much 
inconvenience ; in the great toe, however, the spreading out of the 
foot causes the end of the metatarsal bone to appear so prominent, 
that this condition is often mistaken for an organized tumour on the 
inside of the articulation. The swelling is occasioned almost solely 
by the end of the metatarsal bone, whose projection inwards is ren- 
dered conspicuous by displacement of the toe itself, which slopes off 
from the metatarsal bone towards the other toes, so as to make the 
distortion more prominent. The feet of the female opera-dancer 
are always distorted in this way ; the displacement being, doubtless, 
occasioned by the frequent habit of poising the body on this member, 
and thus producing a " fantastic toe," of a very different description 
from that to which the phrase usually has reference. The skin over 
the projection is generally thinner than in the natural condition, the 
internal lateral ligament more elongated, and in some instances the 
head of the bone is enlarged; it occasionally happens, however, 
more particularly during inflammation of the surface, — a condition 
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to which it is remarkably subject, in consequence of pressure, — that 
the soft parts actually seem to be thicker than in the natural state. 
The inflammation may be in the skin only ; it may, however, extend 
to the joint, or in some instances its effects may be most conspicuous 
in a bursa, which is sometimes present in this situation. The dis- 
ease is exceedingly troublesome, more particularly if ulceration is 
present, — an event which is by no means unusual, — for then even 
the slightest pressure (which is at all times annoying) cannot be 
borne ; but unless the joint becomes permanently affected, no active 
surgical means beyond those usually adopted in local inflammations 
are required ; rest and the horizontal position will be of the utmost 
consequence if the latter disease be in a state of activity, and, under 
ordinary circumstances, a shoe made of soft upper leather, and so 
constructed as to save the part from pressure, should always be 
worn ; no further special instructions seem necessary here, and I 
will therefore only caution the young surgeon not to mistake a 
swelling of this kind for a tumour of another character, and resort 

to an operation for its removal, which 
Fi £- 133 - will reflect great discredit on his pro- 

fessional character. 

The drawing (fig. 133) exhibits an 
example of the kind of swelling re- 
ferred to. The tumour in this case 
was slightly inflamed, but there was 
no ulceration present. There are few 
feet where such a projection is not 
more or less conspicuous, and that 
here exhibited is below the average 
size of what is so familiarly known 
under the title of bunion ; it seems, 
therefore, sufficiently strange that the true nature of the disease 
should ever be mistaken ; for in many instances the skin over the 
end of the metatarsal bone is actually so thin as to permit the out- 
line of its shape to be most distinctly felt, when the fingers are placed 
over the part. 

The phalanges of the toes are liable to various forms of displace- 
ment and distortion, from the pressure of overtight shoes, for which 
no remedy but that of avoiding the cause will be of any avail ; in- 
deed, in most instances the cause is overlooked, and continued until 
its avoidance will not be of much benefit. One of the most trouble- 
some displacements caused in this way is that when the toe next the 
great one forms a sharp angle upwards, and the skin over it becomes 
affected with a corn, which is even more troublesome in this situa- 
tion than on other parts. The projection is usually seen at the junc- 
tion between the two proximal phalanges ; it seems to occur most 
frequently in the originally well-formed foot, in which this toe is a 
little longer than the others ; and though I believe that a short toe is 
generally the cause of the displacement, I imagine that there is a 
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natural tendency to it from the slender shape of the part and the 
influence of the flexor and extensor muscles. The latter seem to 
draw the distal extremity of the first phalanx upwards and back- 
wards, whilst the former apparently have most effect on the furthest 
end of the toe, and, by drawing it downwards, increase the displace- 
ment. It is seldom that the surgeon is consulted in cases of this 
kind ; the operation of dividing the flexor tendons immediately 
under, has been proposed, and I believe the anticipated results might 
be greatly facilitated were the extensors also cut across above the 
root of the toe. By using a small knife, such as that afterwards 
depicted, and taking care to avoid the joints, no danger can result 
from such operations. Two months ago I was consulted in a case 
of this kind, which the patient himself (a legal gentleman) consi- 
dered congenital, his father's foot being affected in a similar manner. 
I divided the flexor tendons, with the knife referred to, immediately 
under the proximal phalanx, put a small piece of wood below the 
toe, and with some turns of a narrow slip of adhesive plaster kept 
the two united, when, in a few days, the part was as straight as 
that on the other foot, and the cure was complete. Sir Astley 
Cooper refers to a case of a similar kind. The greatest trouble 
with the toe in this condition is commonly from the pressure of the 
upper leather of the shoe ; but I have seen the part so much bent 
under the foot, that the patient requested amputation of the offend- 
ing member, which was accordingly performed. 

The astragalus is occasionally thrown out of its position, under the 
influence of a similar kind of force as that which would, in other in- 
stances, produce fracture of one or both bones of the leg, or displace- 
ment of the whole foot at the ankle-joint. Perhaps in general a 
greater power is required to detach this bone from its strong con- 
nexions with the os calcis, and force it from under the tibia and 
fibula, than would occasion any of the injuries alluded to ; yet I have 
known it driven partially from its position, by a degree of violence 
which was supposed to have caused merely a simple twist or sprain. 
The bone is almost invariably thrown forwards, in front of the ex- 
ternal malleolus ; in some rare cases, the integuments are not 
wounded, but in general a portion of the bone projects, and some- 
times it is, in a manner, completely detached from all its connexions. 
In the museum at King's College there is an astragalus preserved, 
which was thus forced out of its situation, and the surface is com- 
pletely divested of all fibres and ligaments, as if the dissector had 
carefully removed them with a knife. 

From the manner in which the bone is protected by the malleoli, 
it is barely possible that displacement outwards or inwards can 
occur, and it is very unusual to see it backwards. Mr. Benjamin 
Phillips has related two cases of the latter kind in the fourteenth 
volume of The Medical Gazette, and I have myself met with one 
instance. At first it was treated as a severe contusion of the ankle, 
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and it was only after the swelling had partially subsided, and at a 
period when it was too late to make any attempt, with propriety, 
to replace the bone, that this feature in the case was discovered. 
An effort was subsequently made by a charlatan to put matters right 
by force, but it nearly cost the patient his foot. The bone projected 
so far back as to touch the tendo Achillis ; yet although he was 
exceedingly lame for many months after the accident, I observed a 
gradual improvement, and have since heard that he has, in a great 
degree, recovered the use of the foot and ankle. There is a cast 
of this foot in my part of the collection at King's College : at a first 
glance it is difficult to perceive that any thing is wrong ; but, on a 
more careful inspection, the fulness in front of the tendo Achillis 
becomes apparent. 

Dislocation of the astragalus, in any direction and under any 
circumstances, must be looked upon as a very serious injury ; for 
although many instances have been seen where life and limb have 
been preserved, even under great disadvantages, it must be admitted 
that such satisfactory results have not always followed the praise- 
worthy attempts of the surgeon to avoid amputation. 

Under ordinary circumstances, and if the case is seen soon after 
the accident, an attempt should be made to replace the bone, by 
pushing it with the thumbs into its natural position, whilst extending 
force is applied by pulling the foot downwards in the long axis of 
the leg: and should the effort succeed, the treatment may after- 
wards be conducted as if the case had been one of severe sprain : 
leeches, rest, warm or cold applications, anodyne, and stimulating 
liniments, with bandages towards the latter part of the attendance, 
may one and all be requisite, and probably the bandage with starch 
(to be afterwards more particularly alluded to) may be highly ser- 
viceable. 

When the integuments are extensively wounded, and much 
stretched, as happens when the bone is thrown forwards, it may be 
a question whether an attempt should be made to push it into its 
natural position, or that it should be entirely removed. I should be 
inclined, under such circumstances, to adopt the latter practice, 
more particularly if the bone seemed but loosely connected to the 
neighbouring parts ; indeed, it is scarcely possible to imagine it 
being otherwise; and were it replaced, it might act more as a 
foreign substance than in fulfilling the object to be kept in view, 
viz., that of bringing the ankle as much into its natural condition 
as the nature of the accident will admit of. The removal of the 
bone in the state of the parts above described can be attended with 
little or no difficulty, and I believe that there will be more likelihood 
of saving the foot by this proceeding than by replacing it. The 
success of this practice has been so frequently proved, that in any 
instance of displacement of the bone, where the skin and other tex- 
tures happened to be extensively stretched, although not torn or 
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Fig. 134. 



wounded, and where I found it impossible to reduce the dislocation, 
I should consider that there would be less risk were the bone cut 
down upon and removed, than if it were left in its new and unna- 
tural position, more particularly if immediate union of the wound 
were effected, and great care were taken to subdue the inflamma- 
tion likely to result from such an extensive injury. 

I have met with one example of an unreduced dislocation of the 
astragalus forwards ; the accident had occurred many years pre- 
viously, and the person, an active old soldier, had regained a tole- 
rable use of the foot and new ankle-joint, which was formed partly 
on the upper surface of the os calcis and posterior portion of the 
displaced bone ; he required the use of a stick, however, and walked 
on the fore part of the foot, which was pointed downwards, like a 
person who has recovered from hip disease after dislocation of the 
femur, of which distortion there is a good illustration in page 295. 

Dislocation of the foot at the ankle-joint is more frequently met 
with than the cases last alluded to ; the 
foot may be thrown backwards or for- 
wards, and in either example there can be 
no difficulty in perceiving its nature, by 
the increase or the diminution of the pro- 
jection of the heel. 

The first of these is represented in this 
sketch, (fig. 134,) in which the distance 
between the ankle and toes is diminished, 
whilst the heel is more prominent than 
natural. The fibula is fractured above the 
malleolus, and it will rarely be otherwise. 
Figure 135 shows the displacement of the 
foot forwards, the tibia resting on the upper 
and back part of the os calcis, the fibula 
being broken in this instance also. In both 
of these drawings the attitude is such as 
would most probably be present, although 

it might vary in many respects, which, however, require no parti- 
cular comment at present. 

Such displacements as those above delineated are comparatively 
rare, and the same may be said of that of the foot inwards, the 
fibula and tibia being thrown to the outer side of the tarsus. In 
this case the malleolus internus will, in most instances, be broken ; 
and in all probability the fibula will have suffered in the same way. 
The sketch below (fig. 136) gives a kind of diagram of such a case, 
although were the parts so much displaced as is here represented, 
there would doubtless be wounds in the integuments, through which 
some of the fragments would project. 

The most common kind of dislocation at the ankle, viz., that 
wherein the foot is thrown outwards, whilst the bones of the leg 
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glide inwards, is represented in figure 137, in which, for the sake of 
distinctness, the distortion is made to appear more conspicuous, and 
the separation greater, perhaps, than might be in reality ; here it 



Fie. 135. 



Fig. 136. 





will be observed, that the fibula is broken higher up than in the pro- 
ceeding figures ; such an injury invariably happens in cases of this 
description (indeed it is not unusual to speak of the case more as 



Fiff. 137. 




one of fracture than of dislocation, however papable the latter may 
be), and the malleolus internus is almost certain to be separated 
from the tibia. In the drawing it is represented as being still attached 
to the bone, though there is a slight fissure, but in reality it would 
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probably be retained in its natural position below by the deltoid 
ligament. 

The common principles of surgery will indicate the necessary 
proceedings in all these lateral dislocations at the ankle. Gradual 
extension, the foot being held at a right angle with the leg, with 
gentle movements at the joint, will enable the surgeon to effect re- 
duction ; and the ordinary precautions to avert or subdue high in- 
flammation being carefully attended to, the parts will, after due time, 
in a great measure recover their original power of resisting the 
varied and complicated influences under which the ankle-joint is 
exposed to injuries of the most serious description ; but I shall not 
dwell longer upon these cases at present, as I have again to allude 
to them in the chapter on fractures, to which I must refer the reader 
for further information. 

Even in most instances of compound dislocation this fortunate 
result may be looked for, though in occasional examples of the kind 
the destruction of parts seems so great, and other circumstances are 
so unfavourable, that amputation appears the safest measure for the 
patient. 

The great mass of evidence collected by Sir Astley Cooper seems 
to settle the line of practice to be followed in by far the greater 
number of injuries of the ankle-joint ; whether the case be one of 
simple or of compound dislocation, or the latter, complicated with 
extensive wound of the skin, contusion, and laceration of the other 
soft parts, and even severe fracture of the bones in the vicinity, the 
surgeon is fully entitled to give the patient a chance of having his 
foot preserved. The pulleys may be applied to facilitate reduction, 
where much difficulty is experienced ; loose portions of bone must be 
picked away ; projections may be cut off with the saw or pliers, or 
the aperture in the skin may be enlarged with the knife ; in short, 
any reasonable expedient may be resorted to in order to save the 
foot, which, whatever be its after condition, will in general be pre- 
ferred by most patients to any artificial substitute. 

[Where attempts are judged proper to save the limb in compound 
dislocations, dirt and extraneous bodies should be removed, loose 
pieces of bone taken away, and reduction effected as speedily as 
possible, the wound being closed either by lint soaked in blood, or 
adhesive strips, and every attention afterwards given to keep the 
parts at perfect rest in an appropriate position, and prevent the 
developement of severe inflammation, as well by general as local 
means. In many cases, however, reduction cannot be easily effected 
by extension and counter-extension, even when aided by enlarge- 
ment of the wound, and where difficulty arises in the reduction, or 
where, in consequence of the position or extent of the wound, the 
parts are likely to be easily displaced from slight causes after being 
reduced, it becomes a- question whether a cure is not more likely to 
occur by sawing off the articular extremity of the displaced bone. 
For many years past the attention of surgeons has been directed to 
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the remarkable success following this practice. In the beginning 
of the present century, Mr. Park expressed concern to find it not 
so general as he once thought it was, and states, that it had been the 
invariable practice at the Liverpool Infirmary for more than thirty 
years, to take ofF the protruded extremities of bones in cases of 
compound dislocations, and with invariable success. He mentions 
that Mr. Taylor sawed off the extremity of the tibia in five com- 
pound dislocations, and all his patients regained the power of walk- 
ing well, and records also a case of his own which had a happy 
termination, though attended with some deformity and turning in of 
the foot. By the publication, in his admirable work on Fractures 
and Dislocations, of many cases of removal of the protruding arti- 
cular ends of bones in compound luxations, where there was diffi- 
culty in replacing them, which had been furnished by his professional 
friends, and his own warm approval of it, Sir Astley Cooper did 
much to introduce it into general practice. His testimony to the 
good effects of the practice is strong as it is valuable. " The con- 
stitutional irritation is very much lessened by the diminution of the 
suppurative and ulcerative powers, and by the ease with which the 
parts are restored. In the cases which I have had an opportunity 
of seeing, there was not more irritative fever than in the mildest 
cases of compound fracture." 

Nine cases are recorded by Sir Astley in which sawing off the 
protruding extremity was pursued, in all of which the limb became 
ultimately useful, motion in a greater or less degree being generally 
acquired, and a slight shortening in the limb, with a consequent 
limp in walking, being the greatest inconvenience which ensued. 
The shortening which occurs after resection of the articular ends of 
the bones is the strongest objection urged against this mode of treat- 
ment, but surely this is a slight disadvantage if the danger of the 
case is lessened by it. Another objection is, that the joint after 
resection becomes anchylosed. This however is far from being 
generally the case, even in the elbow ; and after resection at the 
ankle, even should the joint become anchylosed, a consequence 
which may follow any mode of treatment, still the increased degree 
of motion acquired by the bones of the foot is such as to allow of 
good use of the limb. 

The mildness of the symptoms consequent upon resection in com- 
pound dislocations, and the comparatively short time required for a 
cure, has been often noticed. The reason of this it is impossible 
certainly to account for, though it is probable that, the large open- 
ings made for the free discharge of pus, and the relaxed state in 
which the muscles of the limb and parts about the joint are placed 
by the removal of a portion of the bone, have not a little to do 
with it. 

The warmest advocates of resection of the ends of the bones 
have never urged it in all cases of compound dislocations ; my own 
experience leads me to believe that the practice might be followed 
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with benefit more frequently than it is now done, though I by no 
means recommend its exclusive employment. Where the dislocation 
can be easily replaced, provided the end of the bone be uninjured, 
or where the patient is not so irritable as to occasion severe spas- 
modic contractions of the muscles, and thus lead to subsequent dis- 
placement, its reduction entire is always to be attempted, but where 
from the nature of the accident, a constant tendency to displacement 
of the head of the bone after reduction may be expected, where a shat- 
tered state of the articular extremities exists, not violent enough to 
call unhesitatingly for the loss of the limb, where there is difficulty 
in reducing the part, upon the application of a moderate degree of 
force, or where the patient is of an irritable constitution, resection 
will always be proper. Compound dislocations, however, are met 
with, in which the state of the patient, or the nature of the injury 
is such, as to prevent any attempt to save the limb from being made, 
either by simple reduction of the part, or by removal of the arti- 
cular ends, and in these cases resort to amputation becomes neces- 
sary. The circumstances which will mostly create this necessity 
are 1. The advanced age of the patient. 2. A very extensive 
lacerated wound, particularly if accompanied with rupture of a 
large blood-vessel. 3. Where so much contusion accompanies the 
injury of the soft parts as to make it evident that extensive sloughing 
will follow. 

Amputation may also become necessary in these accidents secon- 
darily, viz., where an attempt has been made to save the limb and 
mortification of the foot follows, or where the patient is beginning 
to sink from excessive suppuration, or where extensive disease of 
the bone follows the injury, or dead portions of it become enclosed 
in the callus, which we are unable to remove by other well directed 
means — N.] 

Fig. 138. 




In the example here represented (fig. 138), it was deemed ex- 
pedient to remove the foot, in consequence of the apparent extent of 
injury to the soft parts in front of the joint; but the practice may 
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seem very questionable, when, in the evidence above referred to 
it is proved, in some of the cases, that the patients actually stood 
and walked on the protruded end of the tibia, and yet most satis- 
factory recoveries followed. I fear, however, that in the attempts 
which have been made to save the foot, the results in all the cases 
have not met with the same publicity ; that the instances where 
amputation has afterwards been necessary, or where death has been 
the consequence, have not also been recorded ; and from what I 
have myself seen, I would caution the inexperienced practitioner 
from being over sanguine in anticipating a happy result in every 
example. Mr. Pott, in referring to fracture of the fibula, with dis- 
placement of the foot outwards, and protrusion of the end of the 
tibia inwards, has stated that " when this accident is accompanied, 
as it sometimes is, with a wound of the integuments of the inner 
ankle, and that made by the protrusion of the bone, it not unfre- 
quently ends in a fatal gangrene, unless prevented by a timely am- 
putation, though," he adds, " I have several times seen it do very 
well without." 

In severe injuries of the ankle, the fibula has been separated from 
the tibia, but the accompanying fractures and dislocations have 
always formed the most conspicuous and serious feature of each 
case. The upper extremity of the fibula has occasionally been 
separated from the tibia, but the accident is so rare, and being at 
the same time in all likelihood accompanied with fracture, that no 
separate comment upon it is here required. 



Fiff. 139. 



Fig. 140. 





The bones of the knee-joint may be displaced in almost any direc- 
tion. The patella will be drawn upwards, in the event of the acci- 
dental division or rupture of its ligament; and when the tibia and 
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femur are thrown out of their natural position, this bone will also be 
more or less displaced. In some individuals, a very trifling force 
will cause the patella to slip in front of either condyle of the femur, 
particularly when the limb is in a horizontal position, with the mus- 
cles on the fore part of the thigh in a relaxed state ; I have known 
displacement occasioned, under these circumstances, by a child 
resting its foot on a person's knee, in stepping across to get out 
of bed. The drawings (figs. 139 and 140) exhibit the lateral dis- 
placements above referred to ; and unless there be great swelling, 
the nature of either case must be easily detected, in consequence of 
the prominence of the bone ; nor is there much difficulty to be 
looked for in replacing it, — an operation which is accomplished 
chiefly by the thumbs, with which the surgeon forces the bone over 
the margin of the articular cartilage into its natural position. The 
necessary manipulations will be greatly facilitated by bending the 
body forwards, which will relax the rectus femoris muscle. 

It has been found in instances where these simple means have 
failed, that violent flexion of the knee has brought the patella down- 
wards from the external condyle on to the articular surface of the 
femur, when it has been immediately drawn into its natural position 
by the action of the quadriceps extensor. In a case of extreme ob- 
stinacy the ligamentum patella? has been divided, but the operation 
did not seem to favour the desired' result ; however, a good anato- 
mist, in any similar example, might resort advantageously to some 
subcutaneous section. 



Fig. 141. 



Fig. 142. 





The head of the tibia is occasionally driven off the condyles of 
the femur in a lateral direction, but seldom to any great extent, and 
when dislocation between these bones does occur, it is generally 
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either backwards or forwards. It is hardly possible to state which 
is the more severe injury, both being certainly of the most serious 
description ; perhaps that with the tibia forwards is the worst, as in 
addition to the extensive laceration of ligaments and other textures 
which happens in either instance, the projection of the lower part 
of the femur backwards may overstretch and lacerate the popliteal 
artery. I have seen this happen in one instance, but in that case 
the displacement was such that the condyles of the femur were 
forced through the skin of the ham. The preceding figures (141 
and 142) exhibit the displacements backwards and forwards, and 
those which follow (143 and 144) display the partial luxations late- 
rally. The large bones have alone been displayed, as, if the patella 
had been left, or any of the soft parts, the young student might have 
had some difficulty in appreciating the nature of each. The limbs 
are here represented in almost straight positions, but in such exten- 
sive injuries it will not be difficult to understand that the knee may 
be greatly bent, as is conspicuous in one of the casts at King's 
College. 



Fig. 143. 



Fig. 144. 





In reducing dislocations of the head of the tibia, the extending 
force, whether by means of the hands or the pulleys, should be ap- 
plied to the upper part of the leg, and it may be advantageous to fix 
the counter-extension on the pelvis, so as to avoid pressure on the 
muscles of the thigh, which might thereby be prevented from being 
relaxed or elongated, or perhaps might even be irritated into con- 
traction. The difficulty in effecting the object of the operation will 
not in general be very great; and, provided there has been no serious 
injury of the soft parts, or, in other words, no extensive displace- 
ment, a recovery may reasonably be anticipated. The utmost care, 
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however, will be required to avert injurious inflammation, which 
may, nevertheless supervene, and terminate, as I have seen, in the 
loss of the limb or death of the patient. Indeed, when we consider 
the extent of injury, even in what is called a simple dislocation, and 
the dangerous nature of inflammation of this joint, — a process which 
must inevitably result from the accident, the question of immediate 
amputation may be very seriously entertained ; and in most exam- 
ples of compound dislocation, I think there can be little doubt that 
the safety of the patient is endangered by delay: the alternative is 
dreadful ; but in my opinion amputation is the least formidable of 
the two. Even in some instances of compound luxation of the knee, 
it may be reasonable to attempt to save the limb; and in partial 
displacements with no external injuries, a judicious surgeon would 
not for an instant entertain the idea of mutilating the body, until, in 
the progress of the case, circumstances should arise to compel him 
to adopt this last resource. Some years ago, I was consulted in a 
case of partial dislocation of this joint, which had occurred simulta- 
neously with a fracture in the lower end of the femur. At first the 
injury was treated merely as fracture ; in about six weeks, when the 
splints were removed, and the swelling had greatly subsided, the 
knee was observed to be remarkably stiff, and, for the first time, the 
inner margin of the head of the tibia was felt to project half an inch 
within the level of the corresponding condyle of the femur. Figure 
144 shows such a displacement, although here the tibia projects a 
little more than in the case alluded to. I deemed it too iate to at- 
tempt a reposition of the bones, but noticed in the course of time 
that the patient regained a fair use of the joint. 

In some instances suspicions have been entertained, that pain and 
difficulty in moving the knee, accompanied with the feeling of some- 
thing being between the bones, have been occasioned by displace- 
ment of one of the semilunar cartilages. Such cases have been de- 
scribed by Mr. Hey, Sir A. Cooper, and others ; I have myself seen 
several supposed cases of the kind, and have observed an instance 
in the dissecting room, where one of these cartilages had been torn 
from its connexion with the tibia, throughout its whole length with 
the exception of its extremities, so that during flexion and extension, 
it occasionally slipped behind the articular surfaces ; and this hap- 
pening during life, as undoubtedly it did, must, at the very least, 
have caused considerable annoyance. The cartilage was flattened 
on its outer margin, and, when it passed behind the condyle of the 
femur, seemed to fit to the articular surfaces almost as accurately 
as the internal concavity does in the natural position of the parts. 
Such a displacement might possibly occur in some slight injury or 
awkward movement of the joint, (indeed, the cases which have been 
seen in the living body have usually been caused in some such way,) 
or it might happen with dislocation of the tibia ; and, were the sur- 
geon to detect its nature, the most reasonable treatment would con- 
sist in first endeavouring to cause the cartilages to slip forwards, 
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by moving the joint (flexion and extension) ; and, this being accom- 
plished, restraining for a considerable time further extensive mo- 
tion, by means of a bandage or leather cap, so as to give the mova- 
ble object a chance of becoming again fixed in its proper position. 

Notwithstanding the vast natural strength of the hip-joint, as 
evinced in the shape of the bones and their adaptation to each other, 
the depth of the socket, and the great power of the surrounding 
muscles, dislocations are by no means uncommon in this articula- 
tion. The head of the femur may be thrown upwards on the dor- 
sum of the ilium, or it may pass backwards, and rest on the mar- 
gin of, or actually in, the sacro-sciatic notch ; in other instances it 
may pass forwards and inwards so as to rest on the body of the 
pubes ; and in some cases it passes forwards and downwards into 
the obturator foramen. The precise spot on which the head of the 
bone rests is seldom the same in any two cases: upwards, for exam- 
ple, it has been found to range, in different instances, throughout 
every point between the anterior spinous processes and the sacro- 
sciatic notch, and in the other directions, considerable differences in 
position have been remarked ; in one example, the limb will appear 
much shorter, compared with its fellow, than in another : again, the 
toes or foot may be more pointed inwards or outwards in one patient 
than another, and all these circumstances, it will be perceived, indi- 
cate corresponding varieties in the position of the head of the bone. 



Fig. 145. 



Fig. 146. 





Figure 145 exhibits the skeleton of the displacement upwards and 
backwards: the shaft of the bone (at the trochanter) would probably 
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lie more completely over the acetabulum. Here the head may be 
in some cases a little nearer the anterior part of the crest,— per- 
haps immediately under the anterior spine,— possibly a little more 
forwards, or it may be farther backwards, and either more down- 
wards or upwards ; of which, however, though examples of all such 
cases have been seen, I do not think it necessary to give pictorial 
illustrations. 

Drawing 146 shows a rarer kind of displacement: here the head 
of the bone is hooked, as it were, upon the horizontal ramus of the 
pubes, having passed partly into the pelvis ; but in luxation in this 
situation, too, there may be some little variety, and in all probability 
the head will not in general be driven so deep. 

In design 147 the head of the femur is lodged in the obturator 
foramen ; and here, perhaps, there is less 
difference in position observed than in Fi S- 147 - 

the preceding examples : it may, how- 
ever, not be so close on the pubes as 
here represented, but may occupy the 
opening more completely than it does in 
the drawing. 

Some of these dislocations will be 
further illustrated in the succeeding 
pages. 

In general there is little difficulty in 
detecting the nature of such injuries ; 
nevertheless, either through ignorance or 
neglect, they are occasionally overlooked 
until it is too late to remedy the misfor- 
tune. Most surgeons must have seen 
deplorable cases of the kind, and I have 
met with many. In one instance the 
accident (a dislocation on the dorsum 
ilii of a very palpable kind) was compli- 
cated with fracture in the lower third of 
the femur ; the case w r as treated as one 

of fracture, and the dislocation was not detected for some consider- 
able time. After the fragments had united, several attempts were 
made to replace the head of the bone, but to no purpose, and the 
shortening of the limb, between the dislocation and fracture 
together, was such as to render the patient very miserable, and 
unfit for all active pedestrianism. It may be doubted whether in 
this example the dislocation could have been reduced at the first, in 
consequence of the injury in the lower part of the thigh; yet it would 
have been creditable to surgery had its nature not been overlooked, 
and had some reasonable attempt been made to remedy the aggra- 
vated evil. 

In the dislocation upwards on the dorsum ilii (fig. 145) the head 
of the femur is thrust under, into, or, it may be through the substance 
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of the gluteus minimus muscle, and rests about one inch and a half 
or two inches above the margin of the cotyloid cavity ; the distance 
being in one example greater, in another less. The figure (148) 
gives a correct representation in outline, of the distortion of the limb, 
which appears shortened and bent at the joints, with the thigh 
sloping towards its fellow, the knee touching its lower third, and the 
great toe in contact with the metatarsal bone of that of the opposite 
side. The shortening of the limb will vary according to the posi- 
tion of the head of the femur ; and though it is very characteristic 
of the accident, particularly when concomitant with the attitude 
here delineated, it should not always be relied on as a positive indi- 
cation of this kind of displacement. The hip itself should be most 
carefully examined ; and if the injury be such as that under consider- 
ation it will readily be perceived that the trochanter major is nearer 
to the crest and anterior and superior spine of the ilium, than the 
same process is on the opposite side ; and possibly the head of the 
bone may be felt in its new position : it will be observed, also, 
that all movements of the thigh on the pelvis are attended with 
pain and accomplished with difficulty, and that a slight degree of 
force will neither suffice to extend the limb to the length of its 
fellow, nor alter the apparent distortion of the hip. The contrast 
between this injury and that of a fracture of the neck of the femur 
may be fully appreciated by a reference to one of the drawings 
illustrative of the latter subject, which will be seen in a future 
page. Mistakes occasionally occur in the diagnosis between these 
accidents; but however discreditable and injurious they may be, the 
ignorance or oversight is less reprehensible than that which leads to 
the treatment of a disease of the hip-joint as if the case were one of 
dislocation. Many instances of this description have come to my 
knowledge, and though they have in general occurred in the practice 
of the bone-setting charlatan, it is with regret that I cannot exculpate 
every member of the profession. I have known the mistake committed 
in the early stages of hip-disease, where there is scarcely a trace of 
resemblance between the cases ; and if it takes place under such cir- 
cumstances, it must be allowed that it is much more likely to happen 
at that period of the disease when luxation has actually occurred ; 
indeed, so far as the shortening and attitude of the limb are con- 
cerned, and also the alteration in the shape of the hip itself, there is 
a great similarity : yet the points of difference are so glaring, that it 
is barely possible to imagine a surgeon being so much at fault. The 
distortion resulting from disease is not usually so much referred to 
as that occurring from violence : the accompanying drawing (fig. 
149), from a cast in our collection at King's College, gives a good 
example of the kind, and though the subject of morbus coxarius does 
not come within the scope of this work, I conceive my present ob- 
servations by no means irrelevant. Before the age of puberty, dis- 
location of the hip-joint from violence is an exceedingly rare occur- 
rence, and hip-disease leading to displacement is equally rare after 
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this period of life ; even the affection itself is comparatively unusual 
after this age ; but a knowledge of such matters should not induce 
the surgeon to form a hasty conclusion, as cases illustrative of the 
converse are sometimes met with. 



Fig. 148. 



Fig. 149. 





I have lately had under treatment the most palpable case of sponta- 
neous luxation in hip-disease which has ever come under my notice. 
A remarkably muscular man, about twenty-five years of age, had a 
large deep-seated abscess in the hip, which there was reason to sup- 
pose was connected, by an opening in the sacro-sciatic notch, with 
inflammation in the iliac fossa. In the course of three months, during 
which time he was confined to bed, several openings were formed in 
the loins to permit the escape of matter, and, latterly, the skin be- 
tween the lumbar region and upper and back part of the thigh seemed 
one bag of fluid. For three weeks previous to death, he had suffered 
greatly from pain in the region of the hip, and would not allow the 
part to be touched ;— indeed, he was so much exhausted that there 
was no inducement to make any attempt to examine the condition of 
the joint: during the latter period he lay with the thigh more bent 
upon the pelvis than ever, and the knee rested on the sound thigh 
fully four inches above the condyles of the femur ; the trochanter 
appeared much nearer the anterior part of the crest of the ilium than 
previously, and a fulness on the dorsum ilii became remarkably dis- 
tinct before his death. On examining the body afterwards these 
latter features were all most conspicuous : and when the skin was 
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elevated, the head of the femur was found in the situation represented 
in figure 145: the round ligament was softened and torn across; the 
capsular — or rather what remained of it — and also the gluteus 
medius and minimus, with the smaller rotator muscles, were soft, 
pulpy, broken up, and so infiltrated with pus, that they could 
scarcely be recognized, and the head of the bone, saving that the 
cartilage was absorbed, was otherwise as entire as if the displace- 
ment had resulted from accidental force. The cotyloid ligament 
had disappeared, but the margin of the cavity where the head had 
slipped upwards, although in a state of caries, was as prominent as 
in the healthy condition. It is usually considered that the bones un- 
dergo considerable changes ere dislocation occurs in such instances, 
and I believe that they generally do: most preparations in museums 
prove the latter fact, but I imagine that such examples as that just 
detailed are somewhat rare. 

There are palpable features in the history of each case, which 
ought at once to lead to a correct estimation of its true nature ; thus, 
in hip-disease, the patient will have been bedridden for months, per- 
haps for years, a sufferer from severe pain, which will have rather 
increased than otherwise from the commencement to the period 
of examination ; the illness will have come on without any apparent 
cause ; for although it may by the friends be attributed to a fall or 
some other accident, the surgeon will feel certain that immediate 
displacement could not have been produced thereby ; on the other 
hand, in dislocations resulting directly from force, the person will 
have been exposed to some great violence, which has caused imme- 
diate lameness, and all the other symptoms of dislocation : if he 
has been neglected at this period, his sufferings, after the first few 
days, will have gradually diminished ; and though the distortion 
will still remain as apparent as at first, (perhaps even more so, as 
the extremity becomes thinner, which it will eventually do,) he will, 
in some measure, have acquired a slight use of the member, — at all 
events, he will not suffer as a patient with hip-disease does when 
the limb is moved, nor will he exhibit the extreme emaciation, and 
other marks of long-continued irritation, so characteristic of the suf- 
ferer from diseased joint ; then, there will have been no suppuration, 
no sinuses, as in the case of spontaneous affection ; — but I shall 
pursue the subject no further at present ; and were it not that I had 
repeatedly seen instances where the wretched victims of hip-disease 
had been subjected to all the horrors and violence of attempts to 
return the femur to its proper position, — as is done with propriety 
in common luxation from force, — I would not have dwelt so long 
on a subject with which every tyro should be conversant. 

Reduction of dislocation on the back of the ilium is seldom 
attended with great difficulty, though in general a powerful force 
is required to effect it; in addition, it may be well to relax the mus- 
cular action by administering a solution of tartarized antimony, 
while the patient is kept in a warm bath for half an hour before the 
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operation is commenced, and during the period of extension the 
sudden abstraction of fifteen or twenty ounces of blood from a vein 
in the arm will greatly facilitate the object of the surgeon. One or 
more of these auxiliary measures may be omitted if the accident is 
of recent date ; but if reduction is attempted after the lapse of 
several weeks, they ought invariably to be resorted to. If the pul- 
leys are at hand they ought always to be applied ; for, though 
manual efforts alone may suffice in some instances, the whole pro- 
ceedings will be more satisfactorily conducted under the steady 
force which can be brought into play by such a powerful apparatus. 
The patient, as here represented (fig. 150), should be laid on his 

Fig. 150. 




uninjured side, on a hair mattress placed on the floor ; a table-cloth 
folded lengthwise should be passed under the perineum, and its two 
ends should be fastened to some firm object in the floor or wall, so 
as to be somewhat below the level of the patient's body. To pre- 
vent galling, a folded towel should be put between the cloth and the 
perineum. Another table-cloth, similar to the above, should now be 
fixed by its middle to the lower part of the thigh, (and here also, to 
prevent mischief to the skin, a few turns of a roller should be pre- 
viously made round the limb,) and its ends should be joined by a 
firm knot. The cloth will most likely be too thick to be received 
into the hook of the pulley, and some smaller object, such as a towel, 
handkerchief, or bit of strong cord, should be linked on, to which 
the pulley may be fastened. Instead of a table-cloth for the thigh, 
an apparatus of iron and leather (the zonula of Hildanus) has been 
constructed for the purpose of giving attachment to the pulley ; but 
I recommend in preference to either the skein of worsted spoken of 
at p. 193. When this is properly fastened by the clove-hitch (p. 
182) to the thigh, a little above the knee, the hook of one pulley 
should be attached to it, and that of the other to some holdfast in 
the wall, directly opposite to the fixed extremity of the cloth under 
the perineum, in a line parallel with the long axis of the thigh, which 
will consequently cross obliquely that of the body, as seen in the 
drawing. I have recommended that the stay under the perineum 
should, at its extreme point, be fastened below the level of the hip, 
and that the end of the pulley most distant from the body should be 
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fixed somewhat higher, in order that extension may be applied with- 
out disturbing the oblique line into which the femur has been thrown 
by the injury. The manner of fixing the two extremities of the 
whole apparatus is of more importance than some may imagine : 
thus, if that connected with the thigh is too low, when the extension 
is applied, the pelvis is forced towards the floor ; and on the other 
hand, if too high, the trunk is actually raised from the mattress, so 
as to form, as it were, part of the cord between the two fixed points. 
Nothing can be more unpleasant than to perceive the body of the 
unfortunate patient swinging to and fro during the efforts of the 
surgeon ; but yet this condition is not so objectionable as the other. 
I prefer having the patient near the floor, butthe same proceedings 
may be conducted on a firm table, in which case the fixed points 
must be high in proportion. In private practice it may be difficult 
to procure these fixed points in an apartment, and I must, therefore, 
beg attention to my remarks on this subject at the chapter on dislo- 
cations of the shoulder ; indeed, so requisite do I consider these 
-points aVappui, that the pulleys should not be considered complete 
without some such contrivance as the staple or screw, of either of 
which a couple should be as regular an accompaniment of the pul- 
leys as is the cord. 

In the theatre of a hospital the case is different ; a variety of 
rings, placed in the walls at different heights and at different sides, 
are essential appendages, and I have not seen any thing more inge- 
nious for this purpose than the plan in King's College Hospital, 
where two of the pillars at opposite sides of the area of the operating 
theatre are of iron, square in shape, and notched on one side ; a 
ring is attached to the pillar by means of a kind of sheath, which 
can be slid up or down at pleasure, and, being accurately fitted to 
fill up each or any notch into which it is desired to put it, can be 
fastened in an instant by slipping a little iron wedge between it and 
the smooth side of the pillar opposite to the notches. Each pillar 
is about an inch and three-fourths in diameter ; it is fastened to the 
floor below and a strong rail above, and can withstand any reason- 
able degree of force ; and as it occasionally happens during the re- 
duction of a dislocation, that it is necessary to move the ends of 
the apparatus upwards or the reverse, the movements can be much 
more readily accomplished with this mechanism than by undoing 
one or more knots, as would be required, if a rope or towel were 
made use of. 

The apparatus for extension and counter-extension being adjusted, 
the surgeon, having desired his assistant to commence, places him- 
self at the patient's pelvis, and, by frequent examination with his 
eyes and hands, ascertains the progress of the attempt. As the 
assistant continues to pull, the trochanter major, or perhaps the 
head of the bone, can be perceived gliding gradually downwards. 
and the descent will be greatly facilitated by "moving the thigh in a 
rotatory manner on its long axis, which can be readily accomplished 
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by laying hold of the leg at the ankle, and carrying the foot up- 
wards and downwards. In most examples that have come under 
my notice, I have observed that the extending force alone has been 
sufficient ; but in some I have seen advantages derived from pass- 
ing a long towel under the upper part of the thigh, with which the 
surgeon has endeavoured to raise the head of the femur over the 
margin of the cotyloid cavity, by pulling in a transverse direction 
to the force already in use, at the same time placing his foot on the 
pelvis by way of counter-extension. I believe that this method, in 
some instances, facilitates reduction ; but feel satisfied that continued 
extension at the same time is necessary, and I have less faith in 
sudden and eccentric movements producing benefits in this disloca- 
tion than in most others. The sudden snap, jerk, or shock which, 
when the reduction is accomplished, usually is observed by both 
patient and surgeon, sufficiently indicates the success of the effort, 
and if, when the apparatus is slackened, the movements at the joint 
can be easily effected, — the distortion has disappeared, — and the 
opposite sides are symmetrical, there need be no further doubt ; the 
patient should then be carried to bed, and kept quiet for several 
weeks, until the parts have adhered and regained some considera- 
ble strength. 

In some instances, where the displacement has existed several 
weeks, I have known it necessary to repeat the attempt at reduc- 
tion, the first having completely failed ; and though I have fre- 
quently seen them to be equally useless, I have in some observed 
the most happy results. A surgeon, therefore, when he can rea- 
sonably hope to benefit his patient, should not at once give up a 
case as beyond his power merely because he fails in the first trial : 
circumstances may be more favourable on a second attempt a few 
days afterwards ; indeed, I may say a few minutes in some cases, 
as I have known an effort succeed, with the hands alone, within the 
lapse of a short space of time after the pulleys had been used to no 
purpose. The muscles in some individuals will make greater re- 
sistance to extension than in others, and the patient seemingly either 
cannot or will not relax them ; in almost all, however, long-con- 
tinued or repeated extension will at last prove superior ; and in 
some persons, after the pulleys have been used for a considerable 
time, and when perhaps the rope has been relaxed in despair, a 
kind of collapse will supervene, when the muscles will become so 
flaccid, that a very slight degree of force, compared with that pre- 
viously applied, will produce the desired effect. 

The dislocation of the head of the femur into the sciatic notch, 
differs in no material practical point from that last referred to : it is 
caused by much the same kind of violence : the attitude and appear- 
ance of the limb are in many respects similar, the chief difference 
being, that the shortening is not so great, though the limb is shorter 
than its fellow by half an inch or more ; that the trochanter and 
head, especially the latter, are not so distinguishable, or, if they 
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are, they will be perceived to be a little further backwards and 
downwards than in the other instances ; and that in the effort at 
reduction the transverse force is particularly requisite from the com- 
mencement, to facilitate the escape of the head of the bone from 
the notch, as also to assist in raising it over the margin of the ace- 
tabulum. I know of no better method of applying this force than 
by using a long cloth, which, when passed under the thigh, should, 
with its ends fastened, be slung round the surgeon's neck, whilst he 
is in a stooping posture, so that, if he rests his foot on the pelvis and 
gradually raises his shoulders, his whole strength will, in a manner, 
be available, if required. I need scarcely point out to my readers 
that much violence is often necessary in these attempts, and I think 
it would be incorrect to conceal the fact; for, however easily reduc- 
tion may be accomplished in some instances, it must have been ob- 
served by all who have had much experience in such practice, that 
in the majority of cases big drops of moisture have stood on the 
brow of every one actively concerned, before success has been at- 
tained. 

When the head of the femur rests on the pubes (fig. 146), the 
whole limb is everted, the knee is slightly bent, the trochanter is less 
prominent than natural, and the displaced part can be distinctly felt 
in the groin under Poupart's ligament. One would imagine that a 
displacement of this kind could scarcely be overlooked, yet speci- 
mens of false joints formed in such cases are to be found in every 
museum, and afford convincing proof, either that such injuries are 
neglected by the patient, or overlooked by the surgeon. 

The apparatus and extending force applied as described for dislo- 
cation upwards and backwards, will produce the desired effect in 
this instance also ; and the transverse force, as recommended to 
assist in raising the head of the femur from the sciatic notch, will 
here be of equal service ; for, as the patient lies on his side, the 
thigh-bone requires to be lifted upwards, perhaps even a little for- 
wards, as may be imagined from an examination of the cut referred 
to, into its natural position, and indeed, perhaps, this force, is more 
essential in such a case than extension. 

The displacement into the thyroid foramen is probably the most 
rare that occurs at this articulation; like the rest, it too seems to be 
overlooked in some cases. 

The attitude somewhat resembles that of the kind last referred to ; 
but the limb is more bent on the pelvis, considerably elongated, and, 
as it were, thrown downwards and forwards. The flatness of the 
hip, the sinking of the trochanter, and the natural condition of the 
pubes, contrasted with the dislocation last described, will sufficiently 
indicate the true nature of the case ; and besides, as was very dis- 
tinctly observed in an instance that occurred to me in Edinburgh, a 
degree of swelling may be noticed in the inner and upper part of 
the thigh, occasioned by the head of the bone in its new situation. 
Extension can scarcely be deemed requisite in effecting reduction 
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in this case : I am inclined, however, to recommend a slight degree 
of it, as the patient's body can thus be kept more steady. Trans- 
verse force must then be applied in the manner above described, and 
in all likelihood the parts will speedily be adjusted ; far less energy 
being seemingly required in this case than in any of the others. If 
the head of the bone cannot be raised by the single efforts of the 
surgeon, he may either employ additional hands, or, what will be 
better, apply the pulleys, in the man- 
ner represented in figure 1 5 1 . The 
strap on one side serves to fix the 
pelvis, whilst that on the other, when 
the pulleys are in action, answers 
the double purpose of raising the 
head of the bone, and of a fulcrum, 
on which, by carrying the limb 
towards its fellow, the femur is 
moved as a lever, whereby the de- 
sired object is facilitated. Occa- 
sionally, instead of keeping the pa- 
tient's limb in an extended posture, 
it may be advisable to bend the 
thigh upon the trunk, or to make 
him sit upright, as used to be done 
by Kirkland and Hey, with the 
body so placed against a bed-post 
or upright pillar, as to constitute a 
fixed point or fulcrum in the peri- 
neum, around which the displaced 
bone may be so twisted as to cause 
its head to slip backwards into its 
natural position. I have seen an 
upright pin, like the remora of Hildanus, or the scalmus on the 
scamnum of Hippocrates, nine inches long, placed in a stout table 
intended to be used for such purposes, and I find that, at the London 
Hospital, where these injuries occur more frequently than at most 
other similar establishments in the metropolis, it is customary to fix 
a pillar of wood into the floor, (a hole being provided for its recep- 
tion,) which is used in the manner above referred to. 

These observations are intended to convey an outline only of dis- 
locations of the hip, and the methods of reduction ; but as the 
nature of this work will not permit me to dwell at greater leno-th 
on the subject, it is to be hoped that, combined with a knowledge 
of anatomy, which will point out the kind of resistance to be over- 
come, and a moderate share of mechanical knowledge, which will 
indicate the natural direction of the force required to cause the 
head of the femur to retrace its course, little difficulty will be expe- 
rienced in making up such deficiencies as must be the necessary 
result of these brief descriptions. 
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For the hip there have been fewer different methods described 
than for the shoulder ; and this may, probably, be accounted for by 
the fact, that until towards the end of last century, little accurate 
knowledge obtained of such cases ; Wiseman wholly denied and 
disbelieved in such luxations ; and although Heister quotes Hippo- 
crates and Zwinger on the subject, and describes the method of 
reducing the different kinds — " upward, downward, backward, and 
forward," he evidently had no clear ideas between the displacement 
in hip disease, and that resulting from violence. I cannot quit this 
subject, however, without calling attention to my remarks on the 
various means of reducing luxations of the head of the humerus. 
I would not have the surgeon invariably to persist in one mode for 
each kind of displacement ; he ought here also to be guided by that 
common-sense, which is so essential a feature in the practice of good 
surgery. 

Although I have strongly recommended the pulleys in such cases, 
I do not deem them absolutely necessary in all ; indeed, as already 
stated, I have known the hands of the surgeon alone succeed, when 
other and more violent means had failed ; I am therefore not sur- 
prised at the proposal of M. Colombot to reduce such luxations by 
the hands only, although I shall take leave to express my doubt as 
to the superiority of the practice. , This gentleman places the body 
and limb in a favourable position for relaxing, as much as possible, 
all the muscles which may be supposed to oppose or prevent the 
return of the head of the bone, and then by using the femur as a 
lever, and moving the limb in all directions, the reduction, during 
some fortunate chance, is accomplished. A similar method is 
known to have succeeded in the shoulder ; and it has been affirmed, 
too, that an accidental twist of the thigh, received by a person 
falling over the gunwale of a boat, has caused the head of the bone 
to pass into its natural position, after dislocation had existed for 
more than a year. 

With reference to the most distant date at which it will be proper 
to attempt these operations, I shall here also call attention to my 
remarks on this subject, in regard to the shoulder. I have myself 
seen attempts made in various instances of old standing, but have 
not witnessed a successful effort beyond the period of three weeks. 
Sir Astley Cooper has described instances of a more fortunate kind, 
after the lapse of four, five, six, and seven weeks ; and I should cer- 
tainly deem it quite correct to make trial of all reasonable means, 
at a much longer date than this, although, after two or three months, 
I should not be at all sanguine of a favourable result. 

I purposely omit any particular allusions to congenital luxations 
of the hip, as not coming, strictly, within the scope of this work. 



CHAPTER III. 

FRACTURES. 

Fractures of the lower extremity are, generally speaking, more 
serious in their nature than those of the upper, being accompanied 
with more danger to limb and life, and much more trouble in their 
treatment. 

In the foot such injuries are comparatively of rare occurrence ; 
and when they do happen, the destruction of the soft parts is usually 
so extensive, that each case must be considered more as a contused 
and lacerated wound of all the textures around, than as a fracture, 
whether simple or compound. One or more of the toes may be 
thus injured by heavy weights, as may be noticed in coal-heavers, 
quarry-men, stone-masons, and others similarly exposed ; and, as 
amputation is the only reasonable resource in most of such cases, 
the question of greatest importance for consideration will be with 
reference to the seat of operation. Unless the tarsus be involved in 
the injury, the idea of amputating the foot ought not to be enter- 
tained ; and as a general rule, applicable here as in most other parts 
of the body, the smallest possible degree of mutilation ought to be 
inflicted, consistent with the object of the operation, which is, to 
remove such parts as are irrecoverably injured, and, at the same 
time, leave a properly formed stump. In instances of fracture in the 
foot where there is no necessity for resorting to the knife, it is 
scarcely requisite to use any apparatus to keep the fragments in 
apposition ; in the toes the phalanges are so short, that if properly 
adjusted at first, they will remain so, unless the patient injudiciously 
bears his weight on the foot at too early a period ; even in the longer 
metatarsal bones, I have not found it necessary to apply splints ; 
leeches, with warm fomentations at first, and complete rest of the 
foot for twenty days afterwards, having constituted the most im- 
portant parts of the treatment. 

The bones of the leg are greatly exposed to all injuries likely to 
produce fractures, and such cases form a large proportion of those 
that are met with in ordinary practice. 

It is not usual to find the fibula broken, and the accident unaccom- 
panied with other injuries ; such cases occur occasionally, however, 
and I have seen a well-marked instance of the kind where the bone 
was broken about four inches below its head, by the person falling 
against the margin of a step, so as to squeeze the outer part of the 
le^ forcibly against it. In such a case there is little or no displace- 
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ment, and the fracture can be discovered only after very careful 
manipulation ; there is no necessity for splints, as the tibia gives the 
most complete support, provided the patient is careful to give the 
limb sufficient rest. The fibula is sometimes broken in the lower 
third, whilst the tibia remains entire, and the injury is often attended 
with severe contusion; but experience testifies what the relative 
position of the bones sufficiently denotes, — that unless a fracture or 
displacement of the tibia exists at the same time, there cannot be 
much separation between the fragments of the fibula. The most 
common seat of fracture in this bone is about four inches above its 
lower extremity; and here the displacement is generally considerable, 
as the accident is almost invariably attended with dislocation of the 
tibia inwards on the astralagus, or, as the injury is sometimes called, 
luxation of the foot outwards. The kind of injury referred to will 
be best exemplified by figure 137, in the preceding chapter; the 
displacement is commonly occasioned by the weight of the body 
pressing the tibia downwards after the fibula has been broken ; and 
the internal lateral ligament of the ankle-joint giving way, allows 
the malleolus to project, although in some instances this process is 
broken off close to the shaft of the tibia, and remains nearly in its 
natural position. In the latter event, however, the distortion is less 
remarkable than is represented in the cuts. In either case the injury 
is a complicated one, as the ankle-joint is involved : yet it is satis- 
factory to know that serious results rarely follow ; for, with the ex- 
ception of a certain amount of thickening and stiffness, with per- 
haps a slighter degree of prominence than that represented in one of 
the sketches at the end of this chapter, no ultimate inconvenience 
remains. 

The tibia, notwithstanding its great proportionate bulk, is, from 
its functions and more exposed position, much more liable to frac- 
ture than the fibula ; and, though I believe it is less frequently broken 
by itself than some imagine, this injury will, doubtless, constitute 
the most important feature in the case. The bone may give way in 
any part of its extent ; the malleolus internus may be broken off by 
itself, as usually happens in the different displacements of the foot 
already described, or it may be complicated with fracture of the 
fibula, as already explained, and is here well illustrated in figure 
152. Sometimes it is shattered into various portions in its lower 
third, as was the case in the next example (fig. 153) taken from a 
patient of mine who died from the effects of a severe fall some days 
after the accident. Maceration caused the fragments to separate, 
but during life there was no such displacement, and the annoyance 
did not seem greater than might have been expected from a violent 
sprain. The preparation was kept chiefly with the view of satis- 
fying certain sceptics, who, without such a proof were put before 
them, might contend that a vertical fracture cannot take place, 
although such an occurrence here, as well as in the upper end of the 
bone, at the condyles of the femur, and, indeed, in almost every 
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bone, must be admitted by every one in the least acquainted with 
the pathology of such injuries. In one instance the fracture will 



Fig-. 152. 



Fig-. 153. 



\ 




run straight across, or in another it will be more or less oblique ; 
sometimes the skin and other soft parts will be lacerated, and the 
bone laid bare, or a fragment, usually the upper one, will project 
through the surface ; again, the contusion and destruction of all 
the textures may be such as to render recovery impossible; and 
the ankle-joint, as has already been stated, or even the knee-joint 
itself, though this happens but rarely, may be implicated. I have said 
that in a fracture in the leg, where the solution of continuity is dis- 
covered to be in the tibia, it will constitute the most important feature 
in the case ; and, indeed, unless the fracture in the fibula be very 
palpable, I deem it cruel towards the patient to make any particular 
examination, which may put him to additional pain, to ascertain the 
fact ; for a knowledge that this bone is also broken will not make 
the case appear much more serious in the eyes of the surgeon, nor 
will it cause any material difference in the method of treatment. I 
have often heard the question put, " if," in cases of fracture of the 
tibia, f the fibula was also broken ?" and I have not deemed the 
parties who had set the limb less skilful nor less worthy of confidence 
because they could not give a precise answer; undoubtedly the tibia 
may be broken whilst the fibula remains entire, but in such a case 
there evidently cannot be much displacement ; and in the majority 
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of fractures in this situation, I believe that both bones give way, the 
fractures being either opposite to each other, as is seen in figure 154, 
or at a considerable distance, as in figure 155, where the tibia is 
represented as broken a few inches above the ankle, and the fibula 



Fig. 154. 



Fig. 155. 





near its upper extremity. It is in such an example as this last that 
the difficulty of detecting the injury of the latter bone is found to be 
greatest ; and here, too, it may at once be perceived that the acci- 
dent to the fibula bears a very trifling proportion to the more palpable 
and formidable fissure in the tibia ; indeed, in this instance the con- 
dition of the fibula was not known till examination after amputation, 
which I performed many weeks after the accident, in consequence 
of the injurious effects of phlegmonous erysipelas. Figure 152, on 
the preceding page, was considered a simple fracture above the 
malleolus externus ; gangrene supervened, and it was only after 
amputation that the tibia was discovered to be injured. In the case 
illustrated by figure 154, the fracture beside being compound was 
otherwise so palpable, that there was no doubt that both bones had 
suffered, and that, moreover, amputation was imperatively necessary. 
These cases occurred in my own practice years ago in Edinburgh, 
and, with others illustrating the same subject, now form part of the 
collection at King's College. 

Many different methods have been devised and recommended for 
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the treatment of fractures in the leg, and each plan has had its 
advocate as being superior to all others. Experience, if common 
reflection does not, will point out to the young surgeon, that what 
may answer well in one case will not do so in another ; and, in- 
deed, the circumstances are so different, in the various cases of this 
kind which may come under his treatment, that he will soon have 
reason to feel astonished that certain methods should have been 
recommended in preference to all others, as being best adapted for 
the treatment of all fractures in this part. In one instance he will 
find that the treatment may be conducted satisfactorily without the 
slightest trouble, and in another he may discover that all his care 
and ingenuity cannot avert unpleasant or unfortunate results : there 
may be serious contusion and injury of the surrounding soft parts ; 
there may be laceration of the skin, and compound fracture ; the 
fissure in the tibia may be oblique, and the fragments, two or more, 
may have a constant tendency to become displaced ; there may be 
great irritability of the muscles, particularly during the early part 
of the treatment ; great restlessness of the patient, or unwillingness 
to submit to the requisite confinement, — in short, a vast variety of 
circumstances likely to cause difficulty in the treatment, or, at all 
events, to induce an unprejudiced practitioner not to persist in any 
individual method, when common sense, or the ordinary principles 
of his profession, (the two ought to be deemed synonymous,) should 
point out to him that some other plan must be pursued. Sometimes 
a fracture may be treated without the aid of any appliance ; on 
other occasions, what may be deemed the most perfect apparatus 
will not enable the surgeon to be so successful in his treatment as 
he could wish ; and here, in accordance with the general object of 
this work, I deem it a duty to direct the attention of the junior part 
of my readers to the chief reasons for resorting to the use of appa- 
ratus, or splints, in the treatment of fractures, as I am inclined to 
believe that false notions are occasionally entertained of their real 
purposes and value. The chief purpose of a splint is to enable a 
surgeon effectually to keep the fractured surfaces of a broken bone 
in the closest apposition during the time requisite for reunion, and 
its value will consist, in a great measure, in the manner in which 
it does so, and in the protection which it gives to the limb against 
the various casualties to which the latter may be exposed during 
the treatment, either from muscular contractions, from sudden and 
unexpected movements on the part of the patient, or from external 
sources. The daily practice of surgery, or a slight acquaintance 
with pathology, points out that the fragments of a broken bone will 
unite without the aid of splints ; but a conclusion should not be drawn 
from this, or from the fact that instances may be frequently seen 
where fractures in the leg are treated without them, that all cases 
of the kind should be managed in the same manner ; nor, on the 
other hand, should it be supposed that such a machine has any other 
effect, w r hen properly applied, than the purposes briefly pointed out 
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above. It may perhaps appear supererogatory to remind even my 
youngest reader, that nature alone effects the formation of callus 
and the union of the fragments, and that a splint is of no further 
value than what has been already stated, or, in other words, than in 
giving that degree of rest and security to the fragments, which ex- 
perience has proved to be so essential to the well-doing of a frac- 
ture : I have been induced, however, to be thus explicit, as it has 
occasionally appeared to me that some parties, (even in the profes- 
sion, I am sorry to say,) have had no very clear notions of the 
actual and merely mechanical utility of such apparatus. 

In all fractures of the leg, whether of the fibula or tibia individu- 
ally or of both ; whether there is displacement, or not even an incli- 
nation to it ; and whether the fracture be compound or simple ; — 
in short, if the limb be in any condition such as to induce the sur- 
geon to make an attempt to save it, I decidedly give the preference 
to that form of apparatus so ingeniously improved by Mr. Ames- 
bury, by the late Mr. M'Intyre, of Newcastle, and to the still more 
simple form recommended by Mr. Liston, which latter seems to 
me well calculated to supersede all methods hitherto in use in the 
treatment of such injuries. 

The splint (fig. 156) consists of a thigh and leg-piece of sheet 
iron, and a foot-board of wood ; the former are joined to each other 

Fig. 156. 




by a couple of hooks, and a screw, which is so placed that the two 
plates can be set to any angle at which it may be desirable to bend 
the knee, and the foot-board is affixed in such a manner that it 
may be slid upwards or downwards to suit the length of the limb, 
and fastened by a side-screw in any position that may be desired. 
At the lower end of the machine, there is a cross plate of iron, 
which is so attached, that in the event of the foot being raised or 
depressed, it will always rest flatwise on the mattress, or a board 
placed at the foot of the bed, for the purpose of supporting it. In 
treating a fracture of the leg with this apparatus, the patient must 
be kept in bed for three or four weeks at least, however favourably 
union may seem to go on, and due regard should therefore be paid 
to his comfort during this irksome confinement. With a down or 
feather bed it will be almost impossible to keep the limb and body 
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in a satisfactory position, and a hair mattress will be found best 
suited to the object in view. 

Previous to placing the limb on the splint, the latter should be 
covered on its upper surface with a folded towel, of a corresponding 
breadth, which should extend from the point of the foot-board to the 
extremity of the thigh-piece : a thin wool or hair cushion may be 
used instead ; the object of either being to protect the skin from 
fretting. The limb, slightly bent at the knee, may now be placed 
on the splint, with the ham resting opposite to the junction of the 
leg and thigh plates, care being taken to apply such a degree of ex- 
tending force as shall bring the fragments into the most favourable 
position: these things being done, the foot-board should next be 
placed against the sole, and fastened at the most convenient angle ; 
a calico bandage should then be applied so as to fix the foot, leg, 
and thigh, to the whole apparatus ; and in doing this it may be 
necessary to stuff in little pads of tow, lint, cushions of hair, or 
folds of cloth, between the towel and the splint, or to place some of 
these in front of the leg, to facilitate the proper adjustment of the 
fragments. 

If the pads and cushions can be dispensed with, the handiwork 
will always look neater, and possibly, too, the surgeon will have 
less trouble in the readjustments, which their presence will almost 
always render frequently necessary ; in many instances, however, 
they seem absolutely required, not only to assist in keeping the frag- 
ments in proper apposition, but also to prevent partial pressure, 
either from the weight of the limb, or the tightness of the bandages. 

In some examples it is desirable to leave that part of the skin 
over the injury uncovered for a time, probably eight or ten days ; 
and in all cases of compound fracture, where suppuration may be 
expected, this is clearly requisite; indeed, in many examples the 
surgeon must be guided more by peculiar circumstances which 
may require corresponding treatment, than by any general rules 
which can be set down in such a work as this. 

By comparing the limb with its sound neighbour, a tolerably cor- 
rect idea may be formed as to its shape ; and, when once all the 
parts are properly adjusted, it rarely happens that much future 
trouble is experienced : on this score, however, much will depend 
on the nature of the fracture, the patient's condition and constitution, 
as well as upon those exigencies and casualties to which every one 
is at all times more or less exposed, and which, one and all, may 
serve to make the treatment difficult, to retard it, or even to set at 
nought the best efforts of the surgeon. 

From day to day the position of the fragments must be carefully 
examined : occasionally a bandage must be loosened or tightened, 
or some little change may be necessary to obviate undue pressure 
on any particular point. The heel suffers most in this respect, and 
injury is best obviated by a just adaptation of stuffing under the 
lower third of the leg, by which the weight of the limb is diffused 
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over a great extent of surface, instead of being allowed to press 
upon one part only. It is customary to keep the knee slightly bent, 
this attitude being most agreeable to the patient ; but it will occa- 
sionally be perceived that the broken end of the upper fragment has 
a tendency to rise, and, by fretting the inner surface of the skin, 
endangers the safety of the limb by exciting suppuration and ulcera- 
tion. °I have known simple fractures thus converted into compound 
ones, and in several instances have seen the worst possible results 
ensue. 

To obviate the dangers above alluded to, the foot should be placed 
nearly on the same level as the knee ; the leg, from the knee down- 
wards, should be kept a little above the level of the sound limb by 
placing a square block of wood under the lower end of the splint ; 
or it may be found most convenient to keep the latter almost straight, 
and allow it to rest on the mattress. In the early years of my prac- 
tice I was induced, from education and example, to consider the 
double-inclined plane as the most eligible method of treating all such 
fractures as have been lately referred to ; within these few years, 
however, I have often had good reason to doubt the advantage of 
this system in all cases, as well as to admire the comparative com- 
fort afforded to the patient, by placing the whole limb, from the hip 
downwards, nearly on the same line with that of the sound side. 
The apparatus above recommended will answer in any attitude 
which will be found most convenient, whether as a double-inclined 
plane, as a horizontal plane from the knee to the foot, or from the 
hip downwards : the screw will regulate the relative positions of the 
leo- and thigh plates, and by having the foot-board so constructed 
that it can be made, at the will of the surgeon, to slope outwards or 
inwards, in either of which positions he can counteract any ten- 
dency to displacement or twisting in the opposite directions, the 
apparatus seems to me as simple and efficient as any with which I 
am acquainted. I have often thought that an erroneous idea is too 
prevalent that such a splint can only be used with propriety when 
the knee is kept in the bent position ; but, from what has been stated, 
it will be observed that it may be used under any circumstances. 

In certain fractures it will be found difficult, with the ordinary 
foot-board, to prevent the toes turning outwards or inwards, particu- 
larly in the latter direction ; but with one, such as has lately been 
adapted to this splint, having a kind of hinge near the heel, which 
permits of lateral movements, these difficulties will be more readily 
overcome than by the usual means of pads placed alongside of the 
foot, which here, as in other parts of the limb, always convey a 
certain aspect of clumsiness and insecurity by no means agreeable 
to the eye of the practised surgeon. I have now made use of this 
foot-board for some time at King's College Hospital, and deem it a 
considerable addition to a splint already so generally efficient. In 
most examples of fractures of one or both bones of the leg, little or 
no trouble is experienced in keeping the foot in its natural position, 
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as it may be but slightly, if at all, distorted ; in many, however, and 
more particularly if the distortion is chiefly occasioned by actual 
dislocation at the ankle, it may be very troublesome indeed to pre- 
vent the toes from turning inwards or outwards. With the common 
foot-board, a pad on the inner or outer margin of the foot is, with 
the additional aid of the roller, the only means in the surgeon's 
power to keep the foot aright ; but, without meaning to deny that 
the best of cures may be accomplished in this way, I am inclined 
to think, from my own experience, that lateral movements in the 
foot-board will be found highly advantageous, when there is great 
disposition for the toes to turn inwards or outwards, to counteract 
such tendency. 

In fractures of one or both bones of the leg, accompanied with 
partial or complete dislocation of the foot at the ankle, as described 
in previous pages, the above apparatus with the common foot-board, 
or that just recommended, will almost invariably produce every good 
result which the surgeon could desire. Notwithstanding the utmost 
care, the malleolus internus will sometimes be found to project con- 
siderably inwards, after union has been completed ; and this condi- 
tion may be attributed in some degree to the deficient means of ex- 
tension afforded by the ordinary splints in use : but on this subject I 
must refer to the description, in a future page, of a form of apparatus 
which will in a great measure, in my opinion, obviate all further 
difficulty on this score. 

With slight modifications in the adjustments, all fractures of the 
leg, whether with or without dislocations at the ankle, may be most 
efficiently treated as directed above ; and although, from my own 
experience, I give these means a preference, it must not be concealed 
from the young reader, that there are many others in constant use 
among different surgeons, which at the end of the treatment evince 
the skill and tact of the practitioner in a manner equally satis- 
factory. As it is not within the scope of this work to describe, or 
even to enumerate, all these methods, I must refrain from doing so, 
even were it in my power, or within the compass of my know- 
ledge, to point out all the little differences in apparatus and in 
treatment which may be witnessed in a cursory glance at hospital 
or private practice in different parts of the country. I cannot, how- 
ever, omit referring particularly to two other plans, which the sur- 
geon may occasionally, from necessity or desire, resort to with every 
prospect of advantage. 

The splint above described may not be at hand, but a very 
simple substitute may be provided with little difficulty. A piece of 
wood, cut in this shape, (fig. 157,) forms the splint, which proved so 
efficient in the hands of Dupuytren: its length should be such as to 
extend from the knee to four inches beyond the foot : its breadth 
about three inches, — thickness about half an inch. When properly 
laid along the inner or outer margin of the leg, it gives a sufficient 
support to the fragments ; and, being placed opposite to the side on 
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which the foot is thrown, the distortion can be remedied with a few 
turns of the bandage between the foot and the projecting end of the 
splint. A thick cushion is required between the leg and board, parti- 
cularly towards the ankle, both to fill up the natural hollow on either 
side of the limb here, as also by separating it from the foot, to give 
a better purchase over the distortion. The limb may either be kept 
straight, or it may be bent at the knee, as was particularly recom- 
mended by Pott. 

Fig. 157. 



A surgeon may often find it convenient to use a splint of this kind, 
and the ample experience of Dupuytren sufficiently attests its uti- 
lity ; but it must be allowed that the fragments cannot be considered 
so securely placed as when the injury is treated on the machine 
first recommended. I have occasionally seen in using this board 
that it was difficult to keep the lower fragment and the foot in a 
proper position, and it has seemed to me that, either in the bent or 
extended position of the limb, there has been a disposition in the 
fragments to project forwards at the seat of fracture, over which it 
has been difficult to exercise any sufficient control. 

Within the last ten years, many surgeons, more particularly among 
our continental neighbours, have advocated a method of putting up 
fractures of the leg, by means of bandages and starch, in such a 
manner as to obviate the necessity for any of the ordinary splints or 
other more cumbrous apparatus. The fragments being properly set, 
the limb is enveloped, from the toes to the knee, by many turns of a 
calico roller, which is wetted with a thick solution of starch : when 
the latter becomes dry, a firm case is thus formed around the leg, 
which fits it accurately on all sides, and, provided it be sufficiently 
thick, prevents any future displacement. The chief advantage 
claimed for the plan, I believe, is, that, instead of the patient being 
kept in bed during four, five, or six weeks, as in the ordinary 
method of treatment, he can be allowed to move about the apart- 
ment almost as soon as the starch is dry. 

In instances of simple fractures of either bone, I have occasion- 
ally given this method a trial, and entertaining, as I do, the idea 
that the treatment in many instances may be conducted without a 
splint at all, although I by no means advocate such a plan, I cannot 
but admit that a fracture may be admirably treated in this way 
also : it is difficult, however, to imagine that the practice will be 
either safe or efficacious in all instances : it seems to be little in 
vogue amongst British surgeons, and my own experience of it is 
scarcely sufficient to warrant my saying more in its favour than 
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I have done, viz., that fractures in many instances will unite as 
well with this treatment as with any other. It is evident that it 
is not applicable in all cases, and the merits claimed for it seem 
so slight in comparison with the manifold advantages of other 
plans, that I cannot at present admit its superiority. The method 
is but little used by surgeons in this country excepting in the last 
stages of treatment, when it affords a valuable and safe means of 
abbreviating the tedium necessarily attendant on the operations of 
nature. In a simple fracture of the leg, when three weeks have 
elapsed during the use of some other plan ; when all chance of 
severe inflammation and further swelling has gone off; when the 
first effects of contusion and laceration have subsided ; when the 
fragments have got in a manner fixed ; and when the patient is 
getting weary of confinement in bed, — there will be every reason 
to feel satisfied with such a measure, and, instead of keeping the 
patient the full term of five or six weeks in bed, I strongly recom- 
mend the adoption of this practice. 

The next drawing (fig. 158), taken from one of my patients in 
King's College Hospital, will show the appearance of the leg in 
such a case : in this instance the 
person was kept in bed with his F »g- 1 58 - 

limb on a M'Intyre's splint for 
three weeks, and then allowed to 
move about the ward and out of 
doors, with the aid of crutches, 
for the next fortnight, when the 
case was taken off, and a simple 
roller used instead for a short 
time further. In several instances 
where there seemed but little dis- 
position to ossific union, the pa- 
tients have been permitted to move 
about with greater freedom than 
usual, with the leg thus enveloped, 
and desired at the same time to 
put the foot pretty firmly to the 
ground, and I have been well 
pleased with the result. 

I have still some further re- 
marks to make regarding frac- 
tures of the leg, but shall reserve 
them until other fractures in the lower extremity have been re- 
ferred to. 

[I am daily more and more convinced that to treat fractures 
well, the part should be either exposed to view, or frequently exa- 
mined, and am consequently strongly opposed to the employment 
of the immovable apparatus. Its chief value is, I think, to be found 
in its adaptation to military surgery. In civil practice, it is par- 

40 
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ticularly objectionable, when placed upon the limb immediately after 
the occurrence of the accident. At this time, before the inflamma- 
tion, which in many instances cannot be prevented, has set in, the 
constriction caused by the apparatus gives rise to severe inflamma- 
tions, abscesses, gangrene, and want of union. So frequently do 
these accidents follow its employment, that a Parisian observer and 
writer upon the subject, and he, too, favourable to its use in certain 
stages of fracture, states, that without any exaggeration it may be 
affirmed that serious accidents follow in the proportion of one case 
in every twenty of those treated by this method. Many practi- 
tioners advocate the use of the starched bandage on account of its 
allowing patients to move about during the treatment. In the upper 
extremity, the application of any other suitable apparatus will allow 
of the same. In the lower limb, however well applied it may be, 
and however much it may prevent any great displacement of the 
fragments, it cannot hinder the slight motion at the point of injury 
resulting from the action of the muscles of the limb necessarily made 
in moving upon crutches, and when the important part which the 
soft parts perform in the formation of callus is remembered, we at 
once see why delayed consolidations are more common in frac- 
tures thus treated than by the ordinary means. — -N.] 

The patella is frequently broken, the injury being in general the 
result of violent action of the muscles in front of the thigh, as when 
a person endeavours to prevent himself from falling forwards whilst 
the knees are bent : if, at this time, the bone comes in contact with 
any opposing object, fracture is very likely to occur. It is often 
difficult, however, to account for the exact cause of fracture, though 
the nature of the injury is very readily appreciated. The bone 
may be broken into various portions, or merely divided into two ; 
the fissures may be perpendicular, oblique, or transverse : in the 
former instance there is seldom much displacement ; but in the lat- 
ter the space between the fragments may be from half an inch to 
an inch, and, if the treatment be neglected, even this distance may 
become much greater. In the vertical fracture, the fragments arc 
not under the direct influence of any muscles, unless it be from a 
few fibres of the vasti, so that whatever displacement there may 
be, must arise chiefly from the force which may have occasioned 
the fracture, or from the effusion into the joint which usually follows 
this injury. In the transverse fracture the lower fragment keeps 
its natural position, whilst the upper is separated by the action of 
the quadriceps extensor : here, too, the separation is often made 
extensive by the increase of fluid within the joint. 

The next drawings exhibit two examples of fracture of this bone. 
Figure 159 shows a transverse fissure, such as that where separa- 
tion may become extensive, and the other (fig. 160) is partly oblique 
and partly vertical. Tn this specimen ossific union had occurred. 

Though in these cases the lacerated wound of the joint is always 
followed by considerable inflammation, swelling, and effusion, it 
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rarely happens that it is permanently disabled ; and, so long as 
there is no external wound, there need be little fear of the result. 
It will be observed that division of this bone, even when the skin 
over it is entire, cannot altogether be considered as a simple frac- 
ture, for the injury is complicated with division of the synovial 

Fig. 159. Fig. 160. 





capsule ; but fortunately it is rarely followed by very severe con- 
sequences : even in the event of solution in the skin also, unless the 
injury be otherwise very formidable, some hopes maybe entertained 
of saving the limb. 

The treatment, in what is called simple fracture, which, in my 
opinion, may almost invariably be pursued, is to place the limb upon 
a M'Intyre's splint in a complete state of extension, with the foot 
raised a few inches above the level of the hip, and the shoulders and 
trunk somewhat elevated too, in order to relax the rectus femoris 
as much as possible : a folded towel should be laid lengthwise 
between the skin and the splint, and for the first few days it may 
not be deemed requisite to apply a bandage of any kind, unless in 
instances when, from the restlessness of the patient or other causes, 
there is a risk of the limb falling off the apparatus. In this way all 
movement at the joint is prevented, and the parts kept much more 
steady than even on the hardest mattress. At first leeches and warm 
fomentations may be applied, or cold lotions, according to the appa- 
rent extent of inflammation ; and, as the absorption of fluid within 
the joint begins and progresses, a bandage may be used to restore 
the displaced fragment to its natural position. As soon as it is per- 
ceived that acute inflammation has subsided, and the fluid within 
the capsule has diminished, a simple roller must be carried round 
the limb and the splint, from six or eight inches below the knee, as 
low as the tuberosity of the tibia : to effect more complete down- 
ward pressure on the upper fragment, it will be well to place a pad 
of lint along the lower part of the rectus. As the effusion subsides, 
the bandage must be tightened from day to day, until, probably on 
the tenth or twelfth, the fragments will be brought into approxima- 
tion, without occasioning the slightest pain, — and now the pressure 
by the roller may be made of a firmer and more permanent kind. 

In this way I have placed the fragments in a transverse fracture 
in the closest apposition ; and, though I will not assert that bony 
union has been the result, I can affirm that no appreciable space or 
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Fig. 161. 




fissure could be detected, nor could the slightest movement between 
the different portions be discovered. 

I cannot say that such good results have invariably followed, 
having met with examples where it was found impossible in any way 

to get such close union ; but, after all, 
it seems to me that surgeons have made 
a kind of bugbear of the bad results 
attendant upon non-union of a broken 
patella ; for the dissecting rooms and 
daily practice afford ample proof that, 
although the upper fragment be sepa- 
rated from the lower for an inch or 
more, the loss of power is wonderfully 
little. These observations are not 
made by way of sanctioning any care- 
lessness in the treatment, but rather to 
prevent the young practitioner giving 
himself much distress because he can- 
not bring about a close approximation 
of the broken surfaces. Some little 
time ago we had a patient in King's 
College Hospital, whose limb is accurately represented by the ac- 
companying figure (161) ; even here, though the condition was the 
same in both limbs, the person seemed not to be conscious of much 
inconvenience ; but it was apparent that he had not the same mus- 
cular power in his thighs as he must have had at an earlier period 
of life before the injuries happened. The ligament which forms 
between the fragments in these cases becomes remarkably strong, 
more so to all appearance than even the ligamentum patellae. I 
have lately had under my care, in our Hospital, an unusual case of 
fracture of this bone. About five years ago the patient broke the 
patella, and the fragments remained an inch separate : on being 
brought into the house for an injury of the same knee, it was found 
that the lower fragment was broken transversely, whilst the newly 
formed ligament above was uninjured. 

In fractures in other parts of the extremities, I am an advocate 
for replacing the fragments at the earliest possible date, instead of 
waiting until the inflammation and swelling have subsided ; but in 
fractures of the patella, as the chief resistance to approximation 
seems to arise from the presence of fluid in the joint, I prefer wait- 
ing until it is removed. There are some instances where the dis- 
turbance within is so little, that a tight bandage may be applied 
almost immediately after the accident. 

In compound fracture the injury is sometimes so great that the 
surgeon cannot hesitate about the necessity for amputation : occa- 
sionally, in giving the patient a chance to save the limb, the extent 
of inflammation, and its consequences — suppuration and ulceration 
— are ultimately such as to demand this last resource, though it will 
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happen in such instances that a fitting time for its performance may 
never occur, and the patient sinks ; but, on the other hand, the most 
happy results will sometimes follow this complicated injury. Shortly 
before I left the Royal Infirmary of Edinburgh, a patient came into 
the house under my care with a compound fracture of the patella, 
occasioned by being blown down in a violent gale of wind, and 
striking the knee against the sharp corner of an iron lamp-post. She 
was immediately conveyed home, and the edges of the wound in 
the skin were brought together with adhesive straps, whilst the limb 
was placed in the extended position. The accident happened about 
eight o'clock p. m., on the 8th of February, 1840, and on her admis- 
sion next day, at one p. m., her pulse was slow and feeble, her ex- 
tremities cold, and there was great general depression. On exami- 
nation the patella was found to be fractured transversely about its 
middle, and there was a wound on the surface, about an inch and a 
half in length, running in the same direction a short way below the 
fracture. On percussion, a considerable quantity of air was detected 
in the joint, in consequence of which the wound, which had partially 
united, was opened, and the air was pressed out. The limb was 
then placed on a straight M'Intyre splint, the heel raised, and cold 
applications made to the wound. A thin fluid like synovia continued 
to ooze out for many days. This patient (aged about forty) had 
considerable fever, and smart local inflammation, for the first four 
or five days, but ultimately made an excellent recovery : on the 
fourth of March the fragments were in good apposition, and in eight 
days more she was dismissed cured. 

Towards the end of treatment in a case of fractured patella, when 
the patient is allowed to stir about on crutches, the movements of 
the knee should be restrained with bandages or other convenient 
apparatus. In private practice, nothing will answer better for this 
purpose than the laced knee-caps, which, nowadays, are so admira- 
bly constructed from caoutchouc in its different forms. 

As somewhat analogous to the above injuries, I may here refer to 
rupture of the ligament of the patella, and also to that of the united 
tendons of the rectus and crureus muscles. The former, I believe, 
occurs very rarely, and, indeed, I may say the same for the latter, 
— an example of which, however, came under my notice some time 
ago in the person of a young gentleman, eighteen years of age, who, 
in saving himself from slipping backwards on the pavement, felt a 
sudden snap at the knee, and was immediately after unable to ex- 
tend the leg excepting with great pain and a severe effort. On ex- 
amination about an hour after the accident, I could distinctly feel a 
space about an inch and a half above the patella, where the separa- 
tion existed. A splint of wood was adapted to the back of the limb 
to keep the knee extended, and care was taken in applying a roller 
to place a pad along the fore part of the thigh, so as to keep the end 
of the rectus as low down as possible. The recovery was more 
rapid than after fracture of the patella, and the limb ultimately be- 
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Fig. 162. 



came as strong as its fellow. In such a case, or in the instances 
where the ligament of the patella is injured, the practice should re- 
semble that which is required in fracture of the patella, — the ex- 
tended position and rest being main features. 

The femur may be broken in almost any part of its extent ; and, 
as in other long bones, the fissure may be transverse, oblique, or 
nearly perpendiculur ; the fracture may be simple, compound, or 
complicated, and the bone may be divided into two, 
or there may be many fragments. Perhaps the 
most common seat of fracture is about the middle, 
as here represented (fig. 102), and in this situation 
the fissure is usually transverse. The bone at this 
part is so covered on all sides, that compound frac- 
ture occurs rarely in the middle of the thigh : the 
femur from which this sketch is taken was thus 
broken, however ; but, although compound fracture 
is occasionally seen still higher up, it most generally 
happens towards the lower extremity of the bone ; 
but, upon the whole, the accident is rarely met with, 
compared with the frequency of the simpler form, 
occurring in any part of its shaft, from one end to 
the other. If towards the lower extremity, the con- 
dyles may be so separated from the shaft by oblique 
or perpendicular fissures, as to involve the knee- 
joint, and thus render the injury complicated ; and 
if at the upper end, the head may be so divided 
from the neck and shaft that ossific union can 
scarcely occur, and the limb can therefore never 
again acquire any thing like its original strength ; — 
but before alluding particularly to fractures in the 
neck of the bone, I shall treat of those lower down, 
which, if not of more frequent occurrence, are, at 
all events, more worthy of the surgeon's considera- 
tion, from the circumstance that they usually happen at that period 
of life when active exertion is of more subsequent consequence than 
in the individual of advanced years, in whom the neck of the bone 
is so apt to give way, but whose physical capabilities have already 
been well nigh exhausted. 

Fracture in any part of the femur below the trochanters is of most 
common occurrence during those periods of life when man may be 
said most to require the 'full use of his limbs, and it therefore be- 
comes of vast importance to effect a cure with the fragments so 
adjusted, that there may be the smallest possible extent of either de- 
formity or. loss of power. The fractured thigh is almost invariably 
shorter than its fellow : in a simple transverse fissure immediately 
above the condyles, the surfaces are so extensive that their complete 
separation is of rare occurrence ; but in oblique fracture, and in any 
instance in other parts of the bone, the displacement is such that the 
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lower fragment is drawn upwards, and shortening is conspicuous. 
From the multiplicity of forces which may occasion fracture, the 
rough ends of the fragments may pass in any direction : if the dis- 
placement be not great, the limb may be merely bent at an obtuse 
angle at the point of division, with the part below slightly twisted 
outwards or inwards ; but, perhaps, the most frequent kind of dis- 
placement is that where the end of the lower fragment passes be- 
hind the upper, when the latter is usually said to ride over the 
former. Perhaps the particular cause of fracture, the weight of the 
limb, (as the person is being carried after the accident,) and mus- 
cular action, may all conduce to this form of displacement. I be- 
lieve the latter influence is most at work, for, in addition to the 
effects of the psoas magnus and iliacus internus in raising the upper 
fragment, the long muscles extending between the pelvis, and the 
lower end of the femur and upper part of the leg, along the back of 
the thigh, are most likely to act with great force on the lower frag- 
ment in drawing it upwards and backwards, — a force against which 
the powerful muscles in front, from their less advantageous position, 
offer but a feeble resistance. The lower fragment does, however, 
sometimes pass in front of the upper ; it may, indeed, go in any 
direction, but it is most frequently as I have described it. 

If there is displacement, in whatever direction it may be, and what- 
ever may be the amount of distortion, one of the first and grand 
objects of treatment should be to bring the fragments as nearly into 
their natural position as circumstances will permit : if this is done, 
and due care taken to keep them thus, the rest of the sanative mea- 
sures may be left to nature. Numerous methods have been followed 
by different practitioners in the treatment of these fractures. It is 
seldom that there is any difficulty in extending the limb sufficiently, 
provided this be done soon after the injury has happened, before in- 
flammation has begun, and the muscles and other textures have be- 
come in some degree habituated to their new and unnatural condi- 
tions. Sometimes, however, and more particularly in the upper third 
of the thigh, when there has been extensive effusion of blood, it is 
difficult to draw the limb to a proper length, until part of the fluid 
has been absorbed and the swelling has somewhat subsided. I have 
seen some instances where eight or ten days have elapsed before 
sufficient extension could be made, and remember one example of 
fracture below the trochanters, where probably some of the per- 
forating arteries had been torn through, and where the tension of the 
skin was so great from the amount of effusion, that no attempt could 
reasonably be made to bring the limb to its proper length until after 
such a lapse of time as rendered any interference useless. Coapta- 
tion is generally more difficult and more troublesome to accomplish 
than mere extension : after reduction has been effected there is a 
constant tendency to distortion, and it is almost certain to occur 
unless the surgeon adopt efficient means to prevent it, and have a 
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careful watch over the appearance and attitude of the limb for the 
first ten or fifteen days of treatment. 

The knee may be kept either bent or straight, and if the first posi- 
tion is preferred, the treatment may be conducted either according 
to the method so strenuously advocated by Mr. Pott, or that subse- 
quently recommended by Sir Charles Bell. In the former, to use Mr. 
Pott's own words, " the position of the os femoris should be on its 
outside, resting on the great trochanter ; the patient's whole body 
should be inclined to the same side ; the knee should be in a middle 
state, between perfect flexion and extension, or half bent; the leg 
and foot lying on the outside also should be well supported by smooth 
pillows, and should be higher in their level than the thigh ; one very 
broad splint of deal, hollowed out, and well covered with wool, rag, 
or tow, should be placed under the thigh, from above the trochanter, 
quite below the knee ; and another, somewhat shorter, should extend 
from the groin below the knee on the inside ; the bandage should be 
of the eighteen-tailed kind; and when the bone has been set, and the 
thigh well placed on the pillow, it should not without necessity 
(which necessity in this method will seldom occur) be ever moved 
from it again until the fracture is united." Sir Charles Bell's method 
consisted of the double inclined plane, and the apparatus which he 
recommended has since been extensively used, more particularly 
under the improved shapes which I have referred to in treating of 
fractures of the leg. 

In my early years of attendance at the Edinburgh Infirmary, the 
practice of Pott was occasionally followed, but latterly it was seldom 
resorted to, and, excepting in fractures very low down in the femur, I 
may say the same for that of Bell. By either plan most excellent 
cures may be effected ; but in Pott's there is considerable risk of 
shortening, and of the lower part of the limb being everted ; whilst 
in Bell's, though the toes may be kept in their natural line, the limb 
may also be shortened, owing to the difficulty of restraining the move- 
ments of the upper fragment during the motions of the patient's body. 
If the fracture is near the trochanters, it is almost impossible to fix the 
upper fragment against the thigh-plate, and at the same time keep up 
that degree of extending force which is of service in pi'eventing retrac- 
tion. I have used both plans, and with fair success ; but, notwith- 
standing Mr. Pott's very ingenious and often-quoted arguments in 
favour of the bent position, I give a decided preference to the straight 
in most fractures of the thigh-bone, and to the use of such an appa- 
ratus as shall keep all steady from the loins downwards, and at the 
same time permit of that continued extending force being applied, 
which I deem of so much consequence in all fractures of the thigh 
showing the least tendency to displacement and shortening. 

The splint of Desault, so particularly recommended by Boyer for 
continued extension in the lower extremities, furnishes the means 
of accomplishing all these objects, and the simple modification of 



FRACTURES OF THE FEMUR. 



321 



this machine, which has been so strongly and ably advocated by 
Mr. Liston, will be found equally efficacious. The former, with its 
shoe, accompanying smaller splints and pillows, is somewhat cum- 
brous, and even complicated :— the latter has scarcely any of these 
objections, and having used it, and seen it used most extensively for 
the last ten years, I have no hesitation in giving it the preference. 
The splint consists of a piece of wood similar to that referred to at 
page 311, but longer, and, it may be, broader and stouter, accord- 
ing to the bulk of the limb on which it is to be placed : it ought to 
reach from the last rib four inches beyond the foot : a pad of folded 
cloth, or cushion of horse-hair, should extend along one side nearly 
its whole length. The fracture being set, coaptation properly pro- 
duced, and the patient extended on a hard mattress, the splint, with 
the cushion next the skin, should be laid along the outer side of the 
broken limb ; then, with some turns of a roller, the foot and ankle 
should be fastened to the notched extremity below, the surgeon 
taking cai'e that the limb is in a natural position, with the toes 
turned neither too much out nor in (the appearance of the other 
foot always guiding him in this respect) ; next a folded handker- 
chief, with perhaps a little tow or hair wrapped up in it, to prevent 
its galling the skin, should be so applied, that, whilst its centre rests 
in the perineum, one end passes under the hip and the other in 
front, both meeting at the two openings in the upper end of the 
splint : when passed through these, a noose should be cast, and, by 
tightening it, the splint, with the lower part of the limb — which has 
already been fixed to the board by the bandage round the ankle, — 
will be thrust downwards, the pelvis being the fulcrum, and thus 
will the extension be kept up during the after treatment by occa- 
sionally tightening the handkerchief: the next and last step in the 
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proceedings is to apply a roller from the ankle upwards, when the 
limb will present the appearance just represented in fig. 163, taken 
from one of the patients in our hospital. 

Sometimes it may be advantageous to place a short wooden or 
pasteboard splint along the inner side of the thigh, and, if the frac- 
ture be low down in the femur, there is not much occasion for the 
band under the perineum, as the purchase of the splint and bandage 
on the upper fragment is sufficiently complete to keep all steady. 

In fracture of the lower third of the bone or in the upper or mid- 
41 
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die part of the tibia, I have seen a method like the following answer 
most excellently : being in the country, and asked to see a case of 
the kind, I have in my younger days (being then an adept with the 
saw and plane) gone to the nearest carpenter's shop, and cut out a 
couple of splints similar to those above referred to ; I have then, 
after setting the limb whilst the patient was in bed, rolled them up 
in each side of a doubled tablecloth, until there was just space enough 
left in the middle to contain the limb, which was next placed be- 
tween the boards, and retained steadily by bringing the splints up 
on each side, and keeping them there by means of a sufficient num- 
ber of stout tapes. This method I first saw used by my friend, Mr. 
Stuart, of Kelso, a most excellent practitioner ; and, having since 
tried it frequently, can speak most confidently in its favour. 

[At the Pennsylvania Hospital, Physick's modification of the ap- 
paratus of Desault is that generally employed in the treatment of 
fractures of the femur. The modification consists in extending the 
outer splint nearly to the axilla, and in attaching to its lower end a 
small block, over a notch in which the extending band passes, in 
order that the extension be made in a line with the axis of the limb. 
If the limb can be at once brought down to its natural length, it in 
all cases should be done on the first application of the apparatus ; 
but when there is so much muscular contraction as to render this 
very painful, the limb need not be drawn to its full length at first. 
In these cases, it should be extended as much as possible, and at 
the second visit of the surgeon, should be seized at the ankle, and 
slowly pulled downwards, while an assistant tightens and makes 
fast the extending band. This course is to be repeated until the 
fragments are perfectly reduced, which may in most cases be readily 
done at the end of twelve or eighteen hours. No great advan- 
tage is believed to be gained by the employment of short splints, or 
bandages of any sort, applied immediately to the thigh, and their 
use is dispensed with, as they prevent the surgeon from accurately 
examining the state of the fracture, and require that the limb should 
be disturbed in order to reapply them. A long narrow bag, stuffed 
pretty firmly with cotton, and covered with buckskin, is used for 
the counter-extending band, and a double buckskin gaiter, with a 
thin layer of carded cotton laid over it, or a buckskin band lined 
with linen, is made use of for the extension. Extension violent 
enough to cause pain should never be employed ; it ought always 
to be moderate, steady, and permanent. If constant pain is com- 
plained of at any point on which the dressings press, it should be 
immediately examined and readjusted. The restlessness of patients 
causes any apparatus to be easily displaced, and it is therefore 
necessary to smooth, tighten, and carefully re-examine it daily. 
Excoriation of the heel is most frequently produced by want of 
Cai ^ ln n u l havin P the exten ding band smoothly applied to the part, 
or by tightening it in too great a degree, without having previously 
drawn down the limb with the hand. Sometimes, however, exco- 
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riation is caused by the weight of the foot alone ; and in these 
cases, the application of a piece of kid, spread with soap cerate, 
will mostly prevent it. Great care is required on the part of the 
surgeon in attending to this fracture, whatever apparatus may be 
used. Under favourable circumstances, a shortening of the limb 
ought never to happen ; and in order accurately to ascertain the 
length of the extremity, it is to be remembered that measurement 
must always be made from the anterior superior spinous process of 
the ilium to the malleolus. — N.] 

Fractures of the neck of the femur have been distinguished into 
those which occur within the capsular ligament, and those which 
take place outside, and the principal point of difference between 
the tw r o is this, that in the latter the fragments may be expected to 
unite by bone, whilst in the former such an event rarely happens. 
There is no part of Sir Astley Cooper's admirable work on Dislo- 
cations and Fractures more worthy of notice than that which 
relates to this subject, and his experience and investigations have 
been such, that, coupled with the additional observations of the 
editor of the last edition, Mr. B. Cooper, it is scarcely possible to 
refer to any feature in such cases which has been omitted to be 
mentioned. 

Between fractures outside of the capsular ligament, and those in 
other parts below, I cannot see any great practical distinction : un- 
doubtedly they happen more frequently in the person advanced in 
years than in him who is under the middle age ; yet, as I have 
myself seen, they may occur at the age of twenty-two, and in no 
respect need their treatment be different from what might be deemed 
requisite in that part of the bone below the trochanters, — the object 
being, in either case, to keep the limb at a proper length, in good 
position, and to procure ossific union. Though all these ends can- 
not be accomplished in every instance, it is, in most, quite proper 
to keep them in view ; but the leading features of practice may be 
different in the other case, (i. e. within the capsule,) and hence the 
necessity of forming an accurate diagnosis before the treatment is 
actually begun. 

Although age is by no means a certain criterion of judging of the 
exact position of a fracture in the upper part of the femur, either 
within or without the capsular ligament, and though Mr. Stanley has 
recorded a case of fracture of this bone, within the hip-joint, at the 
age of eighteen, it must be admitted from all evidence and experience 
that fracture in the shaft of the femur happens more frequently in 
the upper third than in any other part of the bone, after the middle 
period of life ; and that those in its neck, particularly within the cap- 
sule, are of rare occurrence under the age of fifty. Out of two 
hundred and twenty-five cases which Sir A. Cooper calculated he 
had seen in public and private practice during a period of thirty- 
nine years, he had only seen two cases of fracture in the neck of 
the bone within the capsule under fifty years of age, and during 
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the same period he had only once seen a dislocation of the thigh at 
the age of sixty-two. These statements, then, ought to be very 
conclusive on this point ; and when a person above the age stated, 
and more especially above sixty, and being of the female sex, has 
met with an injury of the hip attended with symptoms of fracture, 
the chances are that it is within the capsule. 

The injury is usually the result of a fall, and may be appreciated 
with tolerable accuracy by the following circumstances and symp- 
' toms ; the advanced period of life, the patient having pitched on the 
trochanter or hip, and being immediately afterwards unable to move 
the limb without great pain, are all sufficient to excite suspicion of 
what has happened : when he is laid in bed, the toes seem much 
pointed outwards; the whole limb upwards to the trochanter major 
is everted ; it is half an inch, an inch, or more, shorter than its fel- 
low ; the trochanter is less prominent than on the other side ; and, 
besides being further back than its natural position, it is also nearer 
to the crest of the ilium ; if the limb be turned inwards, it will of 
its own accord soon resume its everted position ; the knee is usually 
straight ; the whole muscles of the member seem to be paralysed ; 
the patient makes no effort to move the part ; and, if desired, seems 
incapable of raising the thigh by calling the psoas and iliacus into 
action : if, added to all these, there is crepitus, there need be little 
doubt about the nature of the injury. Crepitus is not easily felt on 
all occasions, even when there is fracture ; the manner in which it 
can best be detected is by desiring an assistant to draw down the 
limb, a proceeding which is very easily accomplished, and then, by 
pushing the trochanter towards the acetabulum, and rotating the 
femur on its long axis, the rough surfaces can be felt grating against 
each other. It must be confessed, however, that this sensation is 
often detected only after considerable manipulation and much pain 
to the patient. The absence of, or difference in, one or more of 
these symptoms, should neither lull suspicion nor alter the diagnosis: 
thus, shortening of the limb is not always present, as there may be 
fracture without displacement. There is in my collection a fracture 
through the cervix femoris, yet during life there was no shortening, 
no eversion, and moreover, no crepitus. Sometimes, instead of 
eversion, there has been inversion ; but this is exceedingly rare, and 
occasionally, though, perhaps, with equal rarity, the toes have been 
seen at one period turned out, and at another turned in, in the same 
case. 

Most of these symptoms are equally apparent in fractures through 
the trochanters, and also in the neck of the bone immediately above, 
as in instances within the capsular ligament ; and if there be great 
obesity, or much swelling from effusions and inflammation, it will be 
impossible to detect the exact seat of fracture ; but in some cases, 
as with thin old women immediately after the accident, the shaft of 
the bone can be so distinctly traced, in its entire condition to the 
top of the trochanter, that, if there be fracture at all, it must be 
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near the head ; and if the circumstances and symptoms are as I 
have stated them above, there can scarcely be a doubt that the in- 
jury is within the capsule : — I say within ; for, though it may be 
entirely outside, or partly within and partly without, and whether 
or not the fragments are still held together more or less firmly by 
the reflected ligament within the capsule, the practical deduction 
should be, that the fracture is one which in all likelihood will never 
unite by bone. 

I know of no authority so much to be relied on for the truth of 
this doctrine as that of Sir Astley Cooper, who, in referring to his 
own vast experience ranging over a period of forty years, after 
having seen two hundred and twenty-five cases of supposed fracture 
in the neck of the thigh-bone, and examining many preparations of 
the kind obtained from his own practice and that of others, states, 
that in these examinations he had only met with one example in 
which a bony union had taken place in transverse fracture of the 
cervix femoris entirely within the capsular ligament. Sir Astley, 
like other good authorities, though he does not deny the possibility 
of union in such a case, doubts its probability ; and the truth of the 
latter circumstance is so incontestably proved by numerous speci- 
mens in our different museums, that it seems almost wonderful how 
so much should have been said and written to make the fact appa- 
rent. Like many of my contemporaries, I have seen several well- 
marked examples of ossific union in the neck of the femur; but 
there is always a doubt whether, in these cases, the fracture was 
entirely within the ligament or only partially so; and whether, even 
in bearing the marks of having been in such a situation, the reflected 
ligament and periosteum had been entirely divided. In the event of 
either of these membranes being more or less entire, it will be per- 
ceived that there is more chance of union, than when they are com- 
pletely torn through ; for, in the latter event, the only remaining 
course for circulation in the head of the bone is through the round 
ligament, and the vessels in this narrow channel may be deemed as 
only of sufficient size to support the vitality of the part, but not to 
add new growth. 

The remarkable frequency of these injuries in aged females, com- 
pared with their occurrence in men, must have been observed by all 
who have had much experience. It is usual to attribute the facility 
with which the fracture happens to the natural change in the direc- 
tion of the neck of the bone, which is the result of advanced years. 
In youth it shoots obliquely from the shaft, but in old age it passes 
off from between the trochanters, almost at a right angle ; some- 
times the trochanter major is actually above the level of the head 
of the bone, and it is by no means uncommon to find the neck 
shorter, and even less in diameter, than in the early or middle 
periods of life. It is evident that in the erect position, the weight 
of the trunk must, in the young person, be transmitted through the 
femur more directly in the long axis of its neck, and that °under 
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such circumstances it must be capable of supporting a much greater 
weight than when passing horizontally between the trochanter and 
the acetabulum ; but at any period of life, so far as I know, the frac- 
ture never occurs when the patient is upright; it happens during a 
fall on the hip or trochanter, at which time it may be supposed that 
the weight of the pelvis is supported more directly in the long axis 
of the neck than at any other period ; I have, therefore, often doubted 
whether or not these alterations in the line of the bone have much 
influence in the production of fracture, and have been more inclined 
to attribute their frequent occurrence in old age to the friable state 
of the bones at this period, as also to the circumstance of the neck, 
from its thinness and cellular character, being the weakest part: 
and if in all these views I am correct, the frequency of the accident 
in females may be reasonably attributed, cceteris paribtis, to the 
greater projection of the trochanter in them, from the width of the 
pelvis, than in the male subject. If, however, the fracture occurs in 
consequence of the limb being twisted under the other, as it gene- 
rally is in a fall on the trochanter, then, of course, the altered line 
of the neck of the bone above referred to must render the part par- 
ticularly liable to the injury. 
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Fig. 165. 





The diagnosis of fracture in the upper part of the femur, or in the 
neck ol the bone, is usually so clear, that one cannot but be astonished 
at tne occasional mistakes which are made, by confounding such in- 
juries with dislocations at the hip. The sketch (fig. 104) gives a 
lan illustration of the most conspicuous appearances; the aspect of 
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age, compared with that at p. 295, of a figure with dislocation on 
the dorsum ilii, at once points out one of the most distinctive fea- 
tures between them ; and a slight study of each figure, with the 
symptoms peculiar to each, will show how wide the differences are. 
Drawing 165, which exhibits a fissure through the neck of the bone 
within the capsule, and also the displacement of the shaft, both up- 
wards, and as regards eversion, will give further illustration on this 
subject. 

The treatment of this kind of fracture maybe conducted with the 
thigh bent at the hip, or in a straight position ; the latter plan seems 
most in repute, and, as in fractures in other parts of the limb, I gene- 
rally give it the preference. The splint, bandages, and manner of 
setting the limb, are all such as have been described and exhibited 
at p. 321, in treating of fractures of the bone lower down. It is not, 
however, in all instances that the subsequent course should be the 
same : in very aged persons, and when there is but little displace- 
ment, it may be doubted whether or not a splint should be applied 
at all ; in fractures of the shaft of the bone, no such doubt can or 
should be entertained, for ossific union is almost certain to follow, 
and a splint is of infinite service in keeping the fragments in their 
proper position ; in the neck of the bone, however, no such union 
can reasonably be expected ; and as any kind of apparatus, such as 
splints and tight bandages, may be exceedingly troublesome to some 
parties, nay, actually productive of harm, and as no ultimate benefit 
can be expected from a persistence in their use, the propriety of ap- 
plying them at all may well be taken into consideration. For my 
own part, I am an advocate for the use of a splint in the early stages 
of treatment. I believe that the shortening of the limb, which is the 
inevitable result of these injuries, is less when a splint is used during 
the first eight or ten days, than if none be applied ; after this 
period, however, it may be doubtful if restraint will be of much 
further service. At first the shortening and continued disposition to 
an increase of it, as also the tendency to further eversion, may be 
efficiently counteracted by a splint ; but after the parts have set, as 
it w r ere, in this way, and after the acute pain and inflammation, — 
the necessary result of the injury, — have subsided, the sooner a little 
movement is made, the earlier will a false and callous joint be formed, 
and the patient begin to make some use of the limb. 

When the splint is removed, the knee and hip may be slightly 
bent, and a pillow put under the former, to give it support ; as soon 
as the patient is inclined to leave his bed, he may be permitted to 
do so : at first he must support himself with crutches ; by and by a 
stick may be substituted ; and, with the additional aid of a high- 
heeled shoe, he may afterwards move about with great case and 
security. In such instances, as T have had frequent opportunities of 
witnessing on inspection after death, the fragment of the neck 
nearest the trochanter becomes absorbed to a greater or less degree, 
becomes hard and enamelled on the broken surface; the textures 
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around thicken, and form a kind of new capsule ; occasionally even 
a little bone is deposited on various parts in the vicinity ; and the 
obturator extcrnus and other muscles attached to the digital fossa, 
behind the trochanters, become considerably increased in bulk and 
strength. 

The above method cannot be accomplished in some cases, and in 
others it would not be correctly applicable ; thus in certain indivi- 
duals the tightness of the bandage around the ankle is sufficient to 
threaten or induce sloughing, and in others similar effects are pro- 
duced by the band under the pelvis ; sometimes there may be posi- 
tive objections to this plan, from the state of the ankle or perineum ; 
again, if the patient is very aged, and otherwise infirm, and likely 
to be little capable of using or requiring the limb in any active exer- 
tion at a future period, it may not be thought proper to harass him 
with any incumbrances, or at all events the advantage gained (if 
any) will not be equivalent to the vexatious restraint ; but, on the 
other hand, if the patient be comparatively young and stout, and if 
there be the least idea that the fracture is such that bony union may 
be reasonably looked for (as in the neck of the bone outside of the 
capsule), then the use of the apparatus should be persisted in for five 
or six weeks at least. 

The double-inclined plane has been recommended in these cases 
as well as others in the lower extremity, and by some it has been 
thought advantageous to place both limbs in a similar attitude : the 
angle of the two planes is made so high, or, in other words, the 
thigh-boards are made so long, that the pelvis hangs from the knees, 
as it wore ; and, whilst extension is thus kept up, the surgeon has 
the opportunity, by keeping the knees together, of ascertaining that 
both thighs are much about the same length. Instead of using a 
couple of splints, two boards of wood, of sufficient breadth to sus- 
tain both limbs, have been put together at a proper angle, and used 
on these occasions. The same plan has been sometimes used, too, 
in fractures of the shaft of the femur ; but it is evident that the 
upper fragment cannot be considered as at all fixed by this appara- 
tus ; and when ossific union is expected, I should not be inclined to 
recommend it, though aware that good cures have followed this 
method, as well as others. I have noticed that under such treatment 
the feet and legs have become remarkably cedematous, unless well 
supported by bandages, and there has been altogether such an appa- 
rent want of comfort and security in the plan, that, excepting under 
particular circumstances, I would never resort to it. 

It will be remarked that in every fracture of the lower extremity 
I have invariably recommended the straight position, which, with 

tew , e * ce P tl0ns > Wil1, I believe ' be found the most satisfactory 
method ; the surgeon may, however, see good reason occasionally 
for rejecting it, and, it need scarcely be added, that whichsoever 
practice is pursued, there is much need of care, both in putting up 
the limb and in the after-treatment; its length, attitude, and general 
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contour must each and all be carefully attended to ; and I feel satis- 
fied that the sooner all this is done after the injury has happened, so 
much the better for both patient and surgeon. In pursuing the dif- 
ferent plans above advised, I have occasionally found difficulties to 
be overcome, and deficiencies in the apparatus, which must have 
been noticed by all who have followed similar methods of practice. 
For example, in fractures of the tibia, a degree of extension is some- 
times required, more particularly in compound cases when the under 
fragment is drawn behind the upper one, which cannot be well 
applied with M'Intyre's splint, whether bent or straight: and, to 
take another case, when the long single splint is placed on the out- 
side of the limbj' it is extremely troublesome to prevent the foot 
turning out, or the board turning forwards. In fractures of the leg, 
it is also often difficult to prevent the toes turning inwards or out- 
wards ; and it seems to me that the foot-board, with the lateral 
movement, such as has been recommended at p. 310, might be 
advantageously combined with some such simplification of Desault's 
as that spoken of at p. 321, whereby an apparatus might be pro- 
duced well adapted for all the ordinary examples of these accidents 
in the lower extremity, whether in the bones of the leg, the patella, 
or femur. Mr. Weiss has lately constructed such an instrument ; 
and it seems to me so simple, both in its form and application, and 
at the same time so likely to be efficient, that I think it well worthy 
of further trials than I have yet had an opportunity of giving it. 
Figure 166 presents an outline of this splint : the bars and foot-place 

Fig. 166. 




consist of iron, the screws of brass ; the long bar is of an average 
length to extend between the knee and sole of the foot ; the board 
is so attached, that it can be slid upwards or downwards at will, 
and then be fastened by the side-screw ; it can also be moved in a 
lateral direction, so as to evert or invert the toes ; and moreover it 
can be placed at such a distance from the splint at the ankle as may 
be found best suited to the thickness of the patient's limb. The 
cross-bar below prevents the member from rolling outwards or 
inwards, and by means of the screw, the side-splint and foot may 
be raised or depressed, as may be found most convenient. This 
bar can be attached to the screw at the knee, where it will some- 
times be found to answer best ; or two may be used, one above and 
one below, each being of service to raise the part above it to any 
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required height. In the cut a small portion of another side-bar is 
exhibited ; this is of the same size and shape as that delineated, and 
is intended to act as a thigh-splint, in cases of fracture here, or 
when it may be desired to apply extension in fracture of the leg. It 
can be firmly attached to the other portion at the knee ; and when 
the upper end is fastened to the pelvis by a circular strap, and 
another under the perineum, as with Desault's apparatus, the whole, 
though apparently much more slender, is equally firm, and as secure 
as can possibly be required for the generality of cases. Pads and 
bandages similar to those applied with the splints above described 
must, of course, be used here also. 

Perhaps I may err in my estimate of some of the advantages of 
this simple contrivance ; yet I think they are such as deserve the con- 
sideration of many practitioners. The cost is, I believe, less than 
for any other splint, excepting the simple bar of wood; the durability 
will be equal to that of any ; it will suit either limb, or either side of 
it ; it will answer for fractures of the leg, patella, or thigh, and, by 
undoing the screws, it can be put up in such small space, that it may 
be carried in the hand with as little trouble as the country surgeon 
will have in carrying his switch; and, moreover, the bars and 
screws are so strong, though light in appearance, that the machine 
cannot be looked upon but as a substantial piece of workmanship, 
capable of bearing any reasonable amount of fatigue. The movable 
bar may be attached to the cross one on which the foot-board is 
placed, and thus, if it should be deemed necessary, a splint may be 
kept on each side of the leg. 

Fig. 167. Fig. 168. 




Figure 167 is from a cast where the tibia and fibula were broken ; 
I had it taken with the object of showing the kind of displacement 
which occurs in some of these cases. The other drawing (fig. 168) 
exhibits the same limb two months afterwards. It is intended to 
show that, with care, the projection of the upper fragment may be 
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entirely avoided, and also is a good example of what may be done 
with the above splint, which was used on this occasion. 

In concluding my observations on fractures of the leg, I cannot 
omit again referring to the method of swinging the part, after it has 
been properly put up with splints and bandages, although it has 
already been adverted to in the introductory chapter on fractures. 
The chief advantage of the proceeding seems to be, that, when the 
patient moves his body in any way, as when the bed-pan is placed 
under him, the whole limb hangs in such a manner that the frag- 
ments are less likely to be disturbed than under ordinary circum- 
stances. The best plan for effecting this object, which I have seen 
in use, is that followed by Mr. Luke, of the London Hospital, who 
suspends the part from the inside of the cradle which is usually 
placed over an injured limb to keep the bed-clothes from it. An 
arch is made by three or four stout semicircular rods of iron, and 
the suspension is effected by means of two or three pieces of strong 
tape attached to these rods. Mr. Luke uses a kind of box, well 
supplied with cushions, in which he places the broken member ; the 
thigh is slightly bent on the pelvis, and the leg is kept in a hori- 
zontal position. A M'Intyre's splint, or one such as I have last re- 
commended, may be used in the same way. 

In fractures of the lower extremity during the period when the 
patient requires to keep his bed, a space seldom less than five weeks, 
and often much more, and when it is of great consequence to keep 
the fragments still, the urinal and flat bed-pan are of essential ser- 
vice in effecting the latter object. Some surgeons have objected 
even to the use of the pan, however, and beds have been constructed 
with apertures in the ticking and frame-work below the pelvis, with 
the view of permitting the patient to evacuate the bowels without 
the necessity of raising the body at all. Earle's bed is the most 
celebrated of this kind, but unless in Bartholomew's Hospital, I am 
not aware that it is much in use among our hospital surgeons, who, 
with occasional exceptions, seem mostly to prefer a well-stuffed 
hair-mattress, and to trust the care of the patient to the attendants. 

[Irregularly united fractures sometimes fall under the notice of 
the surgeon, attended with so much shortening or deformity as to 
render the limb unsightly, painful, or altogether useless ; and the 
operations which have been done for the removal of these vicious 
consolidations, we deem it well briefly to notice in this place. 

The means proposed for the removal of deformities following 
fractures are of three kinds. The first, consists in straightening a 
crooked limb by means of well applied pressure ; the second, in re- 
fracturing the bone at the point of former injury in order by an 
after treatment to give it a better direction ; and the third, in 
making a section of, or removing the projecting or angular por- 
tions of bone, which give rise to the deformity. Pressure and ex- 
tension of the limb is applicable only to those cases in which the 
callus has not yet acquired all the solidity of bone — an event which, 
in the majority of cases does not occur till the fiftieth or sixtieth day. 
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Dupuytren furnishes examples of limbs straightened by this method 
as late as the one hundred and twentieth day after the receipt of the 
injury, and fixes upon the sixtieth day as the medium time at which 
benefit is likely to be derived from it. In bringing about straighten- 
ing of the limb, extension and counter-extension is to be employed 
in the same manner as in cases of recent fracture, the limb being 
drawn down with some force every second or third day, care being 
taken at the same time to keep, by means of the extending apparatus, 
what is gained by these forcible efforts. 

Sometimes, however, when the callus is very yielding, the parts 
may be dragged at once to a better position, and so retained, though 
generally the contracted state of the muscles accompanying these 
cases, prevents this being done. Extension and pressure with the 
aid of machinery, have also been successfully applied to the remedy- 
ing of these, as of other deformities, and sometimes with marked 
success. 

CEsterlen, who has revived the practice of rupturing the callus, 
employed a complicated machine for this purpose, the principle of 
which consists in having a pad attached to a piece of plank which, 
by means of screws, is made to descend gradually, and press upon 
the convex sui'face of the callus, the deformed limb having been 
previously fixed upon another padded plank to which they are 
attached. A sketch of this machine is figured in his work, but all 
that is sufficient where this process is adopted, is, to fix the limb to 
be operated upon a firm mattress or table, while at the same time 
pressure is made suddenly and firmly by means of the hands, or 
knee, of the surgeon. This procedure is adapted only to cases 
where an angular deformity exists, arising from the union of the 
fragments by their extremities. Where there is shortening of the 
extremity from the ends of the bones slipping past each other, even 
supposing that the rupture could be effected, union in the majority 
of cases would not follow in consequence of the extremities having 
become rounded and smooth. 

The treatment after re-fracture of a bone in no way differs from 
that usually employed in ordinary solutions of continuity of the 
bony fibre. If possible, the limb should be at once stretched to its 
proper length, or at any rate brought into a good position, and so 
retained by means of an appropriate apparatus till the consolidation 
is effected, care being taken where much shortening has existed, to 
make the extension in such a way as not to provoke severe inflam- 
matory action. 

In cases where objection has been made to rupture of the callus, 
where this is impossible to attain by the application of a safe de- 
gree of force, or where the deformity is of very long standing, and 
the union has taken place at any considerable angle, division, or 
resection of a portion of the bone, may be performed, an operation, 
however, which is always a serious one, and which is only justifi- 
able where so great a degree of deformity exists, as to interfere 
materially with the proper use of the limb. — N.] 
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Ligature of one or other of the arteries of the inferior extremity 
may be required on the living body, and such operations should be 
practised on the dead subject. 

Spontaneous aneurism is rarely seen in a vessel of the magnitude 
of the anterior tibial : it may, however, be the seat of false aneu- 
rism, resulting from a wound : or, in such an injury the external 
hemorrhage may be great, and either example may require the inter- 
ference of the surgeon. Again, it may be deemed advisable to 
deligate the artery in consequence of severe bleeding from the sole 
of the foot ; or, in other instances, to restrain the growth of, or 
obliterate, aneurism by anastomosis in this region. 

In the example of aneurism resulting from a wound, if the tumour 
is not large, and there be no complication or circumstance to in- 
duce the surgeon to act otherwise, I imagine there can be little 
doubt that cutting down to the vessel at the seat of the disease, 
through the aneurismal swelling, sponging out the blood, and placing 
a ligature above and below the orifice in the same manner as is done 
for varicose aneurism in the arm, is the proper practice to be pur- 
sued ; but in an instance of wound of this vessel in simple fracture, 
as might possibly happen, such a plan would be very questionable, 
as the fracture would thereby be rendered compound ; here ligature 
of the vessel above, or of the femoral, would perhaps be the best 
proceeding. The tumour may, however, be large, or the blood may 
be extensively extravasated through all the soft textures : it may be 
doubtful whether it will be better to cut into the swelling under these 
circumstances, or to restrain further bleeding by ligature above : 
again, when the anterior tibial is opened by wound, the injury done 
to the bones and other parts may actually induce the surgeon to 
amputate the limb. 

In cutting down to the vessel in the case of a wound bleeding from 
the surface, or in the instance of opening the aneurismal swelling, 
after a sufficiently free aperture has been made in the integuments, 
the stream of blood will perhaps be the best guide to the bleeding 
orifice. It will be proper in such cases to apply the tourniquet on 
the thigh, and if there is any difficulty in detecting the vessel, the 
pressure may be relaxed, when the blood will flow. In either of 
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these cases the incisions on the surface must be made in the imme- 
diate vicinity of the wound in the vessel; but, in other examples, 
the surgeon may have a choice of parts through which he may cut. 
Over the arch of the foot the vessel may be readily exposed ; indeed, 
it lies so near the surface in this situation, that I have known it 
divided by a surgeon whilst making incisions through the skin in 
the treatment of erysipelas : an incision, an inch and a half or two 
inches in length, should be made over the most convex part of the 
foot, commencing a little in front of the ankle and extending as far 
as the space between the metatarsal bones of the great and second 
toes : after the skin is divided, the strong aponeurosis immediately 
underneath must be cut nearly to the same extent ; the tendons of 
the extensor pollicis and extensor longus communis muscles will 
now be exposed, and the vessel will be found lying between them in 
close contact with the bones, accompanied by a vein on each side : 
a slight scratch with the point of the needle will allow them to be 
put aside; then the ligature being carried round the artery and 
fastened, and the edges of the wound approximated by one or two 
stitches, the operation is completed. Occasionally, in this situation, 
the vessel will not be found exactly in the space between the ten- 
dons above-named : it may take a slight turn under the common 
extensors ere it dips between the metatarsal bones, and it should 
always be remembered that it may possibly be wanting altogether. 

In the dead subject such an operation as that described is very 
easily accomplished ; but in the living body, unless the parts are 
free from swelling, whether from inflammation or infiltration of 
blood, the same facility should not be expected. 

The vessel may be secured above the instep, by making an inci- 
sion three inches in length, and searching still between the tendons 
already named : if, however, the incisions be made more than a 
hand-breadth above the ankle, the artery must be looked for be- 
tween the extensor communis and tibialis anticus ; low down it lies 
on the surface of the tibia, — higher up, on the interosseal mem- 
brane. 

In the upper third of the leg, the vessel lies deep between the two 
last-named muscles, and a free incision of the surface will be re- 
quired to get to the bottom of the space between them : the apo- 
neurosis of the leg offers a greater obstacle to exposure of this deep 
space than the integuments; it must, therefore, be divided to an 
equal extent, and in addition a little transverse notch in it on each 
side of the wound will greatly facilitate the proceedings. Through- 
out its course in the leg the vessel is accompanied by two veins ; 
but here, as in the foot, the anterior tibial nerve is so far separated 
from it, as not to be much in the way; and, indeed, its division with 
the knife would be of no great consequence. The following sketch 
(fig. 169) exhibits the lines of incision : on the lower pan of the leg 
the wound should be about three-fourths of an inch on the fibular 
side of the crest of the tibia ; higher up, particularly if the subject 
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be muscular, it should be an inch and a quarter at least from the 
same part, to make allowance for the breadth of the anterior sur- 
face of the tibialis anticus ; and 



Fig. 169. 




in each proceeding, especially 
that high up, the surgeon should 
not make his way between the 
muscles directly backwards, 
but should follow the line of 
separation between them, which 
leads towards the centre of the 
limb. 

In attempting these opera- 
tions it should be remembered 
that the artery is occasionally 
irregular ; it may be very 
small, or it may be wanting 
altogether ; neither a bleeding 
wound nor an aneurism on the 
dorsum of the foot, though the 
vessel can actually be felt pul- 
sating in front of the ankle, 
will with certainty denote its presence in the usual situation higher 
up ; for, when it is deficient in size or absent, there is commonly a 
large branch of the fibular passing through the interosseous liga- 
ment, a little above the ankle, to the fore part of the leg, which 
occupies the site of the anterior tibial on the foot. 

The circumstances which may demand ligature of the posterior 
tibial artery will be similar to those requiring deligation of the an- 
terior, and the remarks in reference to the rules of practice are 
equally applicable. If the surgeon has a choice of situation, he 
ought undoubtedly to select that part of the vessel where it lies 
between the malleolus and calcaneum. An incision, two inches in 
length, should be made midway between this process and the in- 
sertion of the tendo Achillis : after the skin has been divided, some 
strong aponeurotic fibres must next be cut in the same manner, and 
the artery will be found immediately beneath, accompanied by two 
veins, with the posterior tibial nerve between it and the os calcis. 
Perhaps, the vessel must be sought for higher up, and four inches 
above the ankle an incision may be made through the skin about 
three inches in length, and about half an inch posterior to the 
margin of the tibia. The knife should next be carried through the 
aponeurosis ; for, in this situation, both the superficial and deep 
layers, if they are not actually, are so nearly, in contact, that they 
may be considered as one, when the artery will be found on the 
flexor communis and tibialis posticus muscles : a vein will be per- 
ceived on each side, and the nerve nearer the fibula. Even within 
four inches of the ankle the soleus may be found covering the 
vessel, and higher up it is almost certain to do so : the muscle being 
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irregular in this respect, the operator may be prepared to meet 
with some of its fibres in the lower third of the leg ; but, however 
easy it may be on the dead subject to expose the vessel by cutting 
through this muscle, the operation may be found somewhat more 
difficult on the living body. A good anatomist can have little 
trouble in making an incision of three inches in length, parallel 
with the vessel, and half an inch behind the margin of the tibia, 
dividing skin, superficial aponeurosis, soleus, and deep fascia, so as 
to get upon the vessel as it lies on the deep layer of muscles : all 
this he may do with ease on the subject ; but to accomplish such 
proceedings on the living body, he must be a cool and dexterous 
operator, and one not likely to be annoyed at the continued oozing 
of blood from the bottom of the wound, nor likely to be scared 
either by the deep gap in the limb, the pain to which his patient 
will in all likelihood be subjected, or the tediousness of the ope- 
ration. 

Instead of dividing any part of the soleus near to the tibia, by 
making the wound in the skin so close to this bone as has been 
directed, and thereby avoiding the gastrocnemius muscle, it has been 
recommended to search for the vessel through a wound made nearly 
in the middle of the calf. In a thin subject, by cutting in the upper 
third of the leg, midway between the fibula and inner margin of the 
tibia, dividing the skin for four inches, also the inner heads of the 
gastrocnemius and soleus muscles, with the fasciae, superficial and 
deep, the vessel may be exposed ; but I should certainly not feel 
inclined to attempt such an operation on the living body, even 
though it be sanctioned by such a high authority as that of Mr. 
Guthrie. In an instance of extravasation of blood, or aneurism 
from a wound, an attempt might be made to get at the vessel 
through free superficial incisions; but it appears to me that all 
stated above regarding the operation on the inner side of the limb 
is equally, indeed even more, applicable here; I cannot, therefore, 
recommend such proceedings ; and if a vessel must be tied so high 
up, probably the safety of the patient, and his ultimate comfort, will 
be best secured by ligature of the superficial femoral artery. 

The peroneal artery can scarcely be imagined to be the seat of 
spontaneous aneurism ; and lies so deep, and so protected by the 
fibula, that a wound in it must be of rare occurrence. The vessel 
may be reached through an incision, three inches long, and parallel 
with the posterior border of the bone. If the wound be made about 
the middle of the leg, some portion of the soleus must be divided, 
and the flexor longus pollicis may either be turned towards the 
fibula, or its fibres may also be cut across : on the dead subject, the 
latter may usually be preferred. The vessel is often so small, that 
I have again and again seen it missed in dissecting-room operations. 
If the incisions are made higher up, possibly some fibres of the outer 
head of the gastrocnemius will be divided, as well as those of the 
soleus, and after the division of the latter, the deep aponeurosis 
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alone will intervene ; but it is here so thin that it may scarcely attract 
notice. 

Considering the irregularities of both the posterior tibial and 
fibular arteries, I cannot but repeat my objections to attempting 
these proceedings on the living body, in the upper third of the leg, 
by the Hunterian operation, — that is, by cutting down on either of 
the vessels above an aneurism or wound : the necessity for doing so 
on the fibular is, as already stated, scarcely to be imagined, and the 
same may almost be said regarding the posterior tibial : indeed, I 
have for many years looked upon such proceedings as appertaining 
so much to mere dissecting-room displays, that, in my lectures, I 
have only referred to them because they have been described by the 
anatomist, more, in my opinion, to show what may be done with 
correct anatomical know- 
ledge, than with reference Fi g- 17 °- 
to what might be consi- 
dered good surgery. In 
the lower part of the 
course of the posterior 
tibial, a ligature may oc- 
casionally be required, and 
this sketch (fig. 170) will 
show the lines of incision 
as above directed. 

Ligature of the popli- 
teal artery is seldom, if 
ever, performed in the 
present day. Previous to 
the introduction of Hun- 
ter's operation on the su- 
perficial femoral for aneurism of this vessel (1785), the surgeon was 
in the habit of cutting into the ham, clearing out the contents of the 
sac, and tying the artery above and below its communication with 
the disease ; but such a proceeding is now never contemplated for 
spontaneous disease ; and as the vessel is so well protected against 
injury, it will rarely occur that the surgeon has to secure it for a 
wound in this situation. The artery may be exposed by making an 
incision about three or four inches long, between the hamstrings, 
and parallel with its course. The patient should lie on his face, and 
the wound should be nearer the inner than the outer hamstring: its 
upper extremity should be about four inches above the condyles ; 
about two inches above the innermost of these processes the artery 
will be found close upon the surface of the bone ; but before it can 
be reached, after the division of the skin the aponeurosis must be 
cut to the same extent, and nearer to the vessel, some cellular tex- 
ture, fat, and perhaps a lymphatic gland or two, must be divided or 
held aside. The vein and artery lie in close contact, surrounded 
by condensed cellular membrane, which forms a kind of sheath to 

43 




338 THE INFERIOR EXTREMITY. 

the vessels : the vein lies behind the artery, so that in performing 
the operation with the patient, on his i'ace, it will be first encoun- 
tered; perhaps a small portion of the artery will be seen on the 
inner side of the vein, and the latter should be slightly turned to the 
outside, to allow the point of the needle to be carried between the 
two, and round the former. The posterior tibial nerve (popliteal) 
lies so nearly in the centre of the ham, that if the knife be carried 
close to the inner boundary of this space, as just directed, it may 
not be met with at all, more particularly if the incisions are placed 
somewhat high : if it is seen it should be held to the outside. If the 
operation is done as now recommended, the vessel will be perceived 
to be at a very considerable distance from the surface ; higher up 
the distance is still greater, and lower down it is less : but here the 
proximity of the posterior saphena vein, and the sural as well as 
the articular vessels, should induce the surgeon to avoid the part. 

The proposal of M. Jobert to cut for this vessel on the inner side 
of the limb, a little above the inner condyle, between the vastus and 
the hamstrings, seems to me another of those dissecting-room specu- 
lations which I have characterized above in referring to operations 
on the posterior tibial and fibular arteries ; I need not, therefore, 
dwell on its merits or demerits. 

It has been supposed by some that mortification is more likely to 
succeed the sudden obstruction of this artery than when deligation 
of the superficial femoral is performed : were the old operation for 
aneurism done on the vessel, doubtless this would be the case ; but 
the fact has not been proved since Hunter's operation came into 
practice. Perhaps the depth of the wound, and its awkward posi- 
tion for after treatment, are the chief reasons why this operation is 
so rarely performed ; but it must also be remembered that there 
are fewer cases in which it can be done than in the instance of the 
femoral, a ligature on which will effect all the good that can be 
expected from one on the popliteal, and is, moreover, equally appli- 
cable and useful in aneurism, as also in some cases of wounds of 
this vessel itself. 

The superficial femoral artery may be secured with a ligature in 
any part of its course. It has been customary to describe the ope- 
ration in two places — either in the middle of the thigh, or in its 
upper third : the first of these being similar to that which was done 
by Hunter, and the other like that recommended by Scarpa. In 
either instance the patient should be laid on his back, with the leg 
bent at the knee, and the thigh slightly rotated outward, and also 
bent upon the pelvis, so as to expose its inner and anterior surface. 
In the middle of the thigh a wound of three or four inches in length 
should be made parallel with the vessel, and nearly, therefore, in 
the same course as regards the sartorius muscle. The skin and 
subcutaneous cellular texture being divided, the aponeurosis should 
be cut to the same extent, when the fibres of the sartorius will be 
brought into view : its inner margin may next be turned outwards, 
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as was done by Hunter, or its outer margin may be turned inwards, 
as lias since been more recommended, and at the bottom of the 
space between the vastus internus and the adductor longus the 
vessel will be found : here it is covered by a slip of the tendon of 
the last-named muscle, which requires to be divided, when the 
vessel will be found in close contact with the vein, which, however, 
will probably be so completely behind as to escape observation : 
the saphenus nerve may be seen immediately in front of the vessel, 
or, perhaps, it may be noticed ere the slip of the adductor has been 
cut, for it sometimes lies in front of this texture, and at other times 
in immediate contact with the artery. The point of the needle 
may be passed on either side of the vessel which the operator may 
find most convenient, and should, on all occasions be kept so close 
to it as not to endanger the vein. It has been said that, if this ope- 
ration is done too near the aperture in the adductor magnus, there 
is a chance of coming in contact with the anastomotica magna, and, 
indeed, I have seen this vessel tied on the dead subject instead of 
the femoral, though I can scarcely imagine such a mistake occur- 
ring on the living body. 

This operation may be somewhat more difficult than some might 
suppose, for no particular guide can be given, unless it be the course 
of the fibres of the muscles. After the skin and fascia have been 
divided, and some muscular fibres exposed, it may be doubtful to 
which muscle they belong, — whether to the sartorius or the vastus : 
if to the latter, they will seem to run towards the inner side of the 
thigh ; and if to the former, they will pass nearly in its long axis. 
If the thigh has been placed as directed, and the first incision has 
been made about the middle of its breadth, the sartorius will assu- 
redly be the muscle, and the future incisions may be made on either 
margin at the will of the surgeon, or if he chooses he may divide 
the muscle entirely, though I would not recommend such a proceed-- 
ing under ordinary circumstances. 

Whether it is from the comparative depth of the artery in this 
situation, and also the comparative difficulty of the operation, or 
that the circumstances demanding such a proceeding are more 
rare, I will not attempt to determine, but it is beyond doubt that 
the artery is not so frequently tied in the middle of the thigh as in 
the upper part of its course. In the different instances in which I 
have known it secured a little above its passage through the adduc- 
tor magnus, the operation has been done for secondary hemorrhage 
in the leg, after amputation ; I know of no particular advantage in 
selecting this situation, unless it be that in the event, of secondary 
bleeding at the seat of deligation, there is still another chance left 
for the patient of having the same vessel tied a little higher up ; 
neither is there any great disadvantage, for I attach no consequence 
to the arguments that high inflammation with abscess or diffuse 
suppuration is more likely to follow here than nearer the groin : 
considering, however, that in the upper third of the thigh, the vessel 
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is much more easily reached, that there must be less disturbance of 
parts, and that the operation must be equally efficient, — I cannot 
but recommend the selection of the operation in this situation. The 
circumstance of secondary hemorrhage is one of grave importance ; 
yet, in my opinion any calculations as to its probability of occur- 
rence should not deter the surgeon from the operation above the 
sartorius, which seems to me, under nearly every circumstance, 
that which is most eligible. Here the vessel is to be secured towards 
the lower angle of that triangular space so particularly referred to 
by Scarpa, which is described at page 267. 

The operation may be performed in this manner : — The patient 
being placed on his back, with the limb bent as already directed, the 
surgeon should feel for the anterior superior spinous process of the 
ilium, and for the tuberosity of the pubes; nearly midway between 
these points he will discover the femoral pulsating, and about two 
inches below he should commence his incision through the skin, and 
carry it downwards for three inches and a half, in a direction 
parallel with the axis of the limb, and consequently parallel with the 
superficial femoral : the skin being divided, the aponeurosis of the 
thigh will next be exposed by division of the superficial fascia, and 
here, perhaps, a few lymphatic glands may be met with; the 
aponeurosis being now cut through, some fibres of the sartorius may 
probably be seen, and the sheath of the vessels will be exposed : 
this latter texture being cautiously opened to the extent of a quarter 
of an inch, or less, the artery may be recognised, and the needle 
passed around it from within outwards. 

If the first incision is placed as above directed, and if the operator 
takes care to go neither to one side nor the other, the vessel can 
scarcely be missed; yet I have known a surgeon pass an inch deeper 
on its inner side. The pulsations of the artery will form a "good 
guide in general; and when there is any difficulty, a reference to the 
sartorius muscle will be of service, provided the incisions have been 
made sufficiently low to expose its fibres. In this situation, as in 
most other parts of the body, I believe, as has already been. stated 
in the introduction to this work, that a knowledge of the appearance 
of textures is of the greatest value in enabling the surgeon to com- 
plete the operation in a safe and satisfactory manner. 

The internal saphena vein may possibly be seen in the first inci- 
sions, and should, of course, be carefully avoided ; but the wounds, 
either in the upper or middle third of the thigh, should be made suf- 
ciently towards the mesial line as to avoid this vessel. The saphena 
nerve is generally on the outer margin of the artery, outside of the 
sheath, and away from the reach of the surgeon ; if, however, the 
operation be done very close to the sartorius, it may possibly be in the 
way, and should therefore be held to one side. The vein is partly 
on the inner side of the artery, but chiefly behind it: too much care 
cannot be taken to avoid this vessel in using either the knife or the 
needle: the edge of the former should be applied cautiously in dividing 
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Fig. 171. 



the sheath, and the point of the latter, heing first insinuated between 
the vein and artery, should be carried outwards in close contact 
"with the last-named vessel. Many exam- 
ples have been known of injury of the vein 
in this operation, and have been referred to 
by Cooper, Carmichael, and others : I have 
myself seen one instance where the point of 
the needle as it was carried round the artery 
was thrust through the vein ; the hemorrhage 
was copious on the instant, but as soon as 
the ligature was tightened (no attempt was 
made to alter its position) it ceased, and 
though that patient afterwards died of phleg- 
monous inflammation and secondary hemor- 
rhage, — and which of the two was the im- 
mediate cause of death it was difficult to say, 
— I cannot attribute the fatal result to this 
mishap, though I must, nevertheless, repeat 
my caution to avoid the vessel. In an in- 
stance in which Sir Charles Bell had cut 
down upon this artery in the usual manner, 
and placed a ligature upon it, the pulsations 
in the tumour continued, and it was after- 
wards ascertained that the vessel was double. 
No other similar case has ever been met 
with in practice, in so far as I know, but 
such an irregularity has occasionally been seen since in the dissect- 




ing-room. 



The sketch (fig. 171) exhibits the lines of incisions above recom- 
mended, the under one showing where Hunter applied the knife, the 
upper being the situation recommended by Scarpa. For the con- 
venience of displaying the lines, the artist has kept the limb in a 
straighter position than has been above described. 

Secondary hemorrhage occasionally occurs after ligature of the 
superficial femoral artery, and often, too, in instances where it might 
be least expected. Two examples have happened in my own expe- 
rience, and in neither of these instances was the artery disturbed in 
an unusual manner, or divested of its sheath to a greater extent 
than to allow the point of the needle to be passed, nor was the liga- 
ture placed nearer than an inch to the deep femoral. In such cases 
a question will arise regarding the course of practice to be followed : 
— If the vessel has originally been tied in the middle of the thigh, 
I should be most inclined to place another ligature on the same 
vessel higher up, — that is, several inches higher, above the sartorius ; 
but if the operation has already been done in this situation, the 
question may be, whether the vessel should be again tied at the same 
place, or that a ligature be cast on the common femoral or external 
iliac. 
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If either of the latter operations be adopted, it will he observed 
that the circulation through the deep femoral will be obstructed. 
and that consequently there may be such a deficiency of blood in 
the limb afterwards as to end in mortification. In ligature of either 
the femoral or external iliac, as a primary operation, such an event 
is of rare occurrence ; but the circumstances are very different in 
the case at present under consideration : here not even the smallest 
quantity of blood can be expected to flow by the superficial femoral, 
supplied either by a retrograde current through its deep branch, or 
through the epigastric ; whilst, in a primary operation on the iliac, 
this may reasonably be calculated on, even in an instance of aneu- 
rism in the groin — the current at first being sufficient to give 
effective assistance to the other channels of circulation which sup- 
port the vitality of the limb below, but yet not so strong as to 
prevent the favourable changes in the tumour, which tend to the cure. 
In secondary bleeding from the superficial femoral, the retrograde 
circulation referred to above must be prevented by pressure over 
the bleeding orifice and the course of the main artery, otherwise, 
even after ligature of the external iliac, the hemorrhage, though 
checked in its impetuosity, might still continue to an injurious extent. 

In one of my own cases, on the sixteenth day after deligation of 
the superficial femoral in the groin, a ligature was applied to the 
external iliac, and also slight pressure in the groin over the course 
of the open vessel, to check secondary bleeding: these had the 
desired effect ; but mortification of the whole limb, from the foot to 
the hip, speedily ensued, and death was the result. The loss of 
vitality seemed at first to be confined to the lower part of the limb, 
and I was, therefore, induced to amputate in the thigh, but the stump 
within twenty-four hours became similarly affected. I confess that 
I should feel reluctant to follow this practice in a similar case, and 
should be more inclined to place ligatures immediately above and 
below the bleeding orifice, though such a proceeding is doubtless 
somewhat equivocal also. In such a course pressure should be 
applied by the thumbs of a steady and trustworthy assistant, then 
by enlarging the orifice in the track of the original wound, the 
artery should be exposed, separated slightly from the vein, and 
secured with threads. But such operations are more easily talked 
about, and described on paper, than done on the living subject ; the 
person who attempted such a practice as that referred to, would 
require great coolness and confidence in his own resources, as well 
as considerable nicety in manipulation, and supposing infiltration of 
blood to have taken place, much difficulty might be anticipated in 
accomplishing the object immediately in view. 

In making a selection of either course of procedure, the practi- 
tioner will assuredly feel himself in a most eventful dilemma : if the 
patient is let alone, loss of life must be the result; and pressure, if it 
be tried in such a case, is uncertain, and unsafe too ; for if it be 
sufficient to stem the current in the artery, the vein will be com- 
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pressed also : how, and what to do then, he will have difficulty in 
deciding, and whatever course he may think fit to pursue, the 
patient's safety must be considered in the utmost jeopardy. 

Ligature of the common femoral artery is seldom performed 
now-a-days. It was done before Mr. Abernethy performed his first 
operation on the external iliac artery, and has since been recom- 
mended by some as a preliminary step to amputation at the hip- 
joint. For the latter purpose I do not consider it at all necessary, 
and the superiority of the operation on the iliac seems so great that 
there cannot be a doubt which should be selected. On the dead 
subject the vessels may be easily displayed by making an incision 
in its course about three inches long, the upper end of it being a 
little above Poupart's ligament: the skin and superficial fascia being 
cut through, the aponeurosis of the thigh should be cautiously 
divided about an inch below the ligament ; the sheath of the vessels 
should next be opened with equal care, and the artery being slightly 
denuded, should be surrounded with the needle, the point of which 
should be carried from within outwards ; for though there is a slip 
of cellular texture between the two vessels here, the vein mi°-ht be 
injured were the instrument carried in the opposite direction. A 
good anatomist may make the incision so strictly over the artery, 
that he will probably not see the vein at all, as it lies on the 
inner side. The inguinal glands and the arteries connected with 
them may attract little attention ; but on the living body, they mi<rht 
occasion trouble, and I have known them do so in operating on the 
upper course of the superficial femoral, as well as on the lower part 
of the external iliac. The trouble arising from these sources, then, 
more particularly from the divided arteries, as well as the proximity 
of their origins to the seat of ligature, as also of the pudendal 
branches, the circumflex, and epigastric arteries, — the circulation 
through all of which might prevent the closure of the main artery, 
and, in addition, when it is considered that in the subsequent move- 
ments of the thigh, however slight, the artery is likely to be consi- 
derably disturbed,— all seem to me sufficient grounds of objection 
to this operation, excepting under very particular circumstances, 
and should induce the surgeon to give a preference to the external 
iliac for the seat of operation. 



CHAPTER V. 

APPLICATION OF BANDAGES AND STRAPS. OPERATIONS FOR VARICOSE 

VEINS. REMOVAL OF FOREIGN SUBSTANCES FROM THE KNEE-JOINT. 

If the student is anxious to make the most of a single subject, he 
should perhaps next take into consideration certain minor operations 
which he will be called on to perform in practice. For example, in 
the treatment of ulcers of the leg, he will, even whilst a student, 
have to apply a roller from the toes to the knee : and should it happen 
that he is engaged in hospital duties, unless he is under a good- 
natured and indulgent teacher, he may possibly be more annoyed 
when he does not accomplish the proceeding in a proper manner, 
than he may anticipate. 

For whatever object a bandage is applied, whether in the treat- 
ment of ulcers, of varicose veins, or of fracture, it is of importance 
to observe that an equal amount of support or pressure is afforded 
on all sides, and by the entire breadth of each turn of the roller. 
In bandaging the leg the following method should be pursued : The 
end of the roller should be laid on the anterior part of the meta- 
tarsus, and two or three turns should be made upon the foot as high 
as the instep ; next a turn should be made round the leg immedi- 
ately above the ankle, and round the foot again over the instep : as 
it is seldom thought requisite to cover the heel completely, the ban- 
dage may now be carried up the leg, turn after turn, until the limb 
is enveloped as high as the knee, or as far as may be required, each 
turn of the cloth being made to cover about a third of the preceding, 
and as the swell of the calf increases, the roller should be reversed, 
or folded downwards, as by such a movement the pressure is equally 
diffused over the surface, and thus no inequalities will be perceived 
when the bandage is removed, but it will be seen that an equal sup- 
port has been given to the surface throughout. The method of 
applying a bandage is easily demonstrated on the body; but it 
cannot be so readily described: the following drawing, (fig. 172,) 
and a reference to that at p. 313, will probably serve to make my 
description clearer : the roller may be held either in the right hand 
or in the left, and carried from the right side of the leg or the left, 
at the will of the surgeon, or as seems best fitted to the circum- 
stances. 

In old callous ulcers it may be deemed necessary to give further 
support to the parts, to approximate their edges, and also to apply a 
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certain amount of stimulus, by means of straps of adhesive plaster, 
from an inch and a half to two inches broad, and of such a length 
as to encircle the limb. The middle of each strap should be placed 
on the side opposite to the sore, and then each end should be brought 
forward and crossed in a sloping direction over it. A sufficient 
number of straps are to be applied to cover the limb an inch or more 
above and below the ulcer, and over all a calico roller may be placed 
as above-described. 

Fig. 172. 




The method, by means of the roller (made of flannel, however) 
combined with the calamine cerate and compresses, constitutes that 
which was so highly extolled by Mr. Whateley, and that with straps 
and the calico bandage, forms the chief feature of Mr. Baynton's 
practice. In modern times, cloth prepared with caoutchouc has 
been recommended as a good substitute for the flannel or calico 
bandage in such cases, and the latest fashion is cotton-thread 
bandage worked in a manner similar to a stocking. The latter 
seems an advantageous improvement, possessing greater elasticity 
and more durable powers than the common calico ; but the former, 
in so far as I can perceive, has not maintained the pretensions with 
which it was brought forward. 

The treatment of varicose veins in the lower extremity, consti- 
tutes, in the present day, more of the surgeon's duty than was for- 
merly the case ; for although at all periods of the history of the art 
it would appear that various operations were performed on the veins, 
differing in kind and severity, from the actual cautery to the simple 
puncture with a lancet, little active surgical interference was resorted 
to in the present century, until within the last ten years, when an 
important change in practice, with reference to varicose veins, has 
been most extensively pursued. From the fatal results which occa- 
sionally followed the application of a ligature to the saphena vein, 
on the side of the knee, as practised by Sir Everard Home, and 
others, surgeons seemed suddenly to have concluded that all inter- 
ference with this vessel or its branches was fraught with the utmost 
danger ; and notwithstanding the apparent success attending the 
division of these vessels, as practised by Sir Benjamin Brodie, it 
seemed to have become a settled point, that, excepting under most 
urgent circumstances, the chief practice to be followed with pro- 
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priety in varicose veins was that of supporting the vessels and parts 
by means of bandages or laced stockings. Of late years, however, 
there has, in my opinion, been ample ground for doubting the cor- 
rectness of the prevalent doctrines of modern surgery, regarding 
some injuries of the veins ; and though I do not wish to be under- 
stood as advocating any useless interference with these vessels, or 
any carelessness regarding them, in operations on arteries for aneu- 
risms, or during amputations, I do not hesitate to say that the dan- 
gers of some of these accidental or intended injuries have been 
much exaggerated: and, in illustration, the instances of interference 
with varicose veins, with which most modern surgeons are now very 
familiar, may be referred to. The examples afforded by the prac- 
tice of Velpeau, Davat, Fricke, and many of our own practitioners, 
clearly evince the rarity of unfortunate results or of dangerous con- 
sequences from local inflammation, induced by surgical interference. 
The discussion of such matters does not come within the scope of 
my present object, but I trust that I have appeared sufficiently ex- 
plicit in giving my opinion, that far less danger is to be apprehended 
from injury to varicose veins than the doctrines of twenty years 
back inculcated. 

The method of obliterating the enlarged veins by means of needles 
and threads, as advocated by Velpeau, has now been extensively 
tried by most of our hospital surgeons ; and having myself resorted 
to the practice very frequently, I can speak with some degree of 
precision on its merits. I have found it of most service in examples 
of enlargement of the saphena (either the internal or the posterior), 
and some of its most conspicuous branches ; and in those instances 
where the disease affects many of the vessels of the leg, more par- 
ticularly the minor vessels, which have their course in the cutis vera, 
I have observed less benefit resulting : in such cases the disease 
often proves to be beyond the aid of active surgical interference ; 
but in those first referred to, it will often be found of much service, 
although even here success must not be invariably expected, for it 
will sometimes happen that some of the veins which have previously 
been but little affected will speedily assume the size of those already 
operated on, whilst on other occasions the vessels which have been 
under treatment, and supposed to be obliterated, will actually con- 
tinue to carry on the circulation. 

The operations with the needles may be performed as follows : 
whilst the patient is in the erect position, the outline of the vessels 
to be selected for the proceedings should be observed ; he should 
then lie down, and the surgeon should pinch up a vein between the 
fore-finger and thumb of the left hand, with a portion of the skin, 
and should with his right hand pass a needle, such as that delineated 
at p. 44, straight across under the vessel ; he should next twist a 
thread around the needle, as represented on the sketch below, draw- 
ing it sufficiently tight to obstruct the circulation and to cause some 
little pain ; he should then repeat the operation at other parts as 
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often as may be thought advisable, and having cut off the ends of 
the needles, the limb will appear thus : this drawing (fig. 173) was 

Fig. 173. 




taken from one of my patients ; and it will be remarked, that, be- 
sides a number of needles used according to the method now 
described, which is much the same as Velpeau's, there are some 
made to cross each other according to the plan of Davat. The 
latter consists in passing the second needle at right angles to the 
first : its point is thrust through the vein, above or below, then car- 
ried behind, and again made to transfix the vein in its passage to 
the surface ; thread is then twisted around each needle, at the 
will of the surgeon, and the circulation in the vessel completely 
obstructed. 

It will be perceived that in Velpeau's plan the vein is merely 
compressed between the needle and thread, and that in Davat's 
method it is twice transfixed ; in the latter instance, therefore, as 
the injury is greater, the amount of inflammation likely to follow 
will be in proportion ; and, as it is a principal object of the opera- 
tion to induce the adhesive process in the site of the needles, the 
result may be more satisfactory, so long as the disease remains 
local. I have found Davat's method produce the supposed requisite 
amount of inflammation most rapidly : but the other, if persisted in 
sufficiently long, has been equally successful in its results. In some 
cases the needles require to be removed on the second or third day, 
and in others they seem to produce so little irritation, that they may 
be allowed to remain for twelve days or more. As a general rule, 
they should be left until they have excited considerable swelling and 
slight ulceration ; and in some instances when the former is not 
very conspicuous, they may be permitted to separate by ulceration 
through both vein and skin. I recommend that the process of in- 
flammation should be more implicitly relied upon than that of coagu- 
lation, either below a needle or between a couple of them ; indeed, 
in many examples, it appears that coagulation does not occur, 
although, partly with a view to ascertain this, I have included an 
inch or more of the enlarged and distended saphena on the inner 
side of the knee, between two needles, and have, on withdrawing 
them before much inflammatory action was excited, discovered that 
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the circulation has gone on immediately after, almost in as full a 
volume as before. Out of numerous instances in which I have 
resorted to this practice, I have met with no seriously unpleasant 
effects ; in one case only has there been slight suppuration around 
the needles ; but as already stated, a cure has not been the invariable 
result: the practice, however, is an admirable addition to surgery; 
and whatever may be the opinion ultimately formed by the profes- 
sion of its utility in the treatment of varicose veins, there can be 
little doubt of its eligibility in instances of rupture of the enlarged 
saphena, — an accident by no means of rare occurrence. Some 
months ago there was a patient in King's College Hospital, with 
varicose veins of the leg : she had been admitted in consequence of 
rupture of the saphena, in the site of a small ulcer. By rest in the 
horizontal position, and the usual lotions, ointments, &c, the sur- 
face healed, and the patient was dismissed cured, but she returned 
within a few days, the vein having again given way, and the cica- 
trix having burst; needles were then applied, and caused the oblite- 
ration of the vessel above and below the ulcer ; when the latter 
was healed the patient was again dismissed and has since remained 
cured. 

[The remarks here made, are I think rather calculated to under- 
rate the danger attendant upon operations for the cure of varicose 
veins. The procedures of Velpeau, and Davat, are certainly the 
safest, and preferable ones, but even these have been repeatedly fol- 
lowed by death in the hands of experienced and careful practi- 
tioners. — N.] 

Occasionally the surgeon may deem it requisite to cut into the 
knee-joint, for the purpose of removing loose cartilages ; and as it is 
a wound which ought not to be thought lightly of, in so far as the 
safety of the patient is concerned, it would be advisable to try 
palliative measures before resorting to such a proceeding. The ap- 
plication of a common roller to the knee, or any apparatus to restrain 
the movements of the joint, or to fix the loose substance in one posi- 
tion, where its presence will not cause further annoyance, should 
first be tried ; and if it is then found that something more must be 
done, the cartilage may be removed. The operation may be thus 
accomplished: — The patient's limb should be placed horizontally, 
and the body should be slightly raised to relax the extensor muscles 
in front of the thigh ; by pressure with the fingers, the loose object 
should then be worked to one side of the patella, until it lies in front 
of one or other of the condyles of the femur, and the internal should 
if possible, be preferred ; the surgeon should then draw the skin 
slightly upwards, and keep the object steadily fixed between the 
fore-finger and thumb of his left hand ; he should next cut boldly 
down upon it, with an incision of sufficient size to allow it to escape, 
which it usually does by starting suddenly through the wound, — a 
movement which may be much expedited by gentle pressure with 
the points of the fingers. As soon as the substance is away, the 
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skin should, be allowed to resume its natural position, when the aper- 
ture on the surface will be half an inch or more below that through 
the synovial capsule. A strap or a little simple dressing should be 
applied, and, to ensure perfect quietude for the next six or eight 
days, the limb should be kept steady with a splint. 

I have met with a variety of instances where it has not been 
advisable to resort to this practice ; I have, however, in four 
cases, cut into the knee-joint in the way described, and with per- 
fect success ; and in these examples the absence of dangerous in- 
flammation may be attributed to the great care which was taken of 
each patient, both immediately before and after the operation: all the 
cartilages in these cases have been small, — not bigger than a garden 
bean ; but I have seen much larger extracted with equal success, 
though I have known alarming inflammation follow such operations. 

To obviate the dangers of a large external wound, a method has 
lately been proposed by Dr. Goyrand, as also by Mr. Syme, to re- 
move these bodies from the knee, by means of a subcutaneous in- 
cision. The object being fixed as above described, a narrow knife 
is passed under the skin, and a wound is made in the capsule, of 
sufficient size to allow it to be squeezed out of the joint into the 
subcutaneous cellular texture ; time is then given for the wound in 
the synovial membrane to heal, and the cartilage may afterwards 
be permitted to remain in its new position, or removed through an 
incision of proper size in the skin, according to circumstances. 

Instances have been known where bullets, necrosed portions of 
bone, and other foreign substances have been extracted from this 
locality; but such proceedings are very different in character from 
those above alluded to, as before any thing of the kind has been 
attempted, the joint has been in a manner destroyed by inflamma- 
tion and its consequences, and therefore they more resemble exci- 
sions of diseased portions of bone, than operations on a joint whose 
articular surfaces may be considered in a state of health, as is the 
case in the instance of loose cartilage. 



CHAPTER VI. 

OPERATIONS FOR CLUB-FOOT AND BENT-KNEE. 

The practice of dividing tendons and other textures, for the re- 
moval of deformities, has now become so common, that it may be 
•well to perform some of these operations on the subject. Already, 
(p. 281), in the chapter on dislocations, I have referred to the divi- 
sion of the flexor tendons in a certain kind of luxation in the 
second toe ; but distortions of a more unseemly kind— rof the foot, 
ankle, and knee, may be treated on similar principles. 

The method of dividing the tendo Achillis for the cure of club- 
foot, at first practised by Lorenz, in 1784, under the suggestion of 
Thilenius, and subsequently by Sartorius, by both of whom free 
incisions were made through the skin to reach the tendon, has now 
been superseded by the more simple, more safe, and equally efficient 
practice of Stromeyer, who has in various ways improved upon 
the operation as done in 1816 by Delpech. This latter surgeon 
avoided the free division of the skin, as practised before, but it 
remained for Stromeyer to point out clearly the advantages of the 
subcutaneous incision, as well as those principles of after-treatment, 
which, combined, have given a scientific character to the whole 
proceedings, which can scarcely be said to have existed before. 
Since 1831, when Stromeyer first introduced his operation, his plan 
of treatment, variously modified according to circumstances and 
the taste of the surgeon, has been most extensively practised in all 
parts of the world where surgery is cultivated, and practitioners in 
England have been much indebted to the labours of Dr. Little (who 
was himself a patient and pupil of the Erlangen professor), whose 
treatise on club-foot and analogous distortions has been for some 
time familiar to the profession. 

The most common form of talipes is either that in which the 
person rests on the fore part of the metatarsus, whilst the heel is 
raised an inch or more from the ground, or when the toes and heel 
are turned inwards and upwards, and the weight of the body is sus- 
tained on the outer margin of the foot ; the first of these distortions 
is represented in the following drawings (figs. 174 and 175), being 
that form called talipes equinus, and the second kind (t. varus) is 
exhibited in figure 177, p. 354. The condition wherein the toes and 
heel are turned outwards and upwards, whilst the person rests on the 
inner margin of the foot (t. valgus), is much more rarely met with. 
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There are few of these cases in which the division of the tendo 
Achillis will not greatly facilitate the removal of the deformity ; the 
operation is simple and unattended with danger, and may be resorted 



Fig. 174. 



Fig. 175. 
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to in the earliest infancy, or in advanced years, with every prospect 
of advantage, It may be accomplished thus : The patient should 
be placed on his face, and whilst the heel is bent upwards, the 
relaxed skin over the tendon should be slightly raised between the 
finger and thumb, so as to permit of the easy passage between the 
two textures of such a blade as this (fig. 176), flatwise; this being 

Fig. 176. 



accomplished, the edge should next be turned upon the tendon, 
which should then be put on the stretch, by bringing the heel down- 
wards, when with a little pressure, the division may be effected. 
However sharp the cutting edge may be, this part of the operation 
will be accompanied with a grating sensation, as if it were blunt. 
As soon as the section is completed, the upper portion of the tendon 
will recede from the other, and the latter may be drawn consider- 
ably downwards, so that a space of from half an inch to an inch 
may be left between them : perhaps a few fibres may remain undi- 
vided, and much on the stretch ; these should also be cut across by 
holding the edge of the knife against them ; or, if it has already 
been withdrawn, by inserting it again through the little orifice in the 
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skin. Dr. Little and others have recommended that the tendon 
should be cut from within outwards ; i. e. by passing the knife in 
front of it, and then cutting towards the surface ; but such a pro- 
ceeding, as well as whether the blade should be thrust in on the inner 
or outer margin of the tendon, are matters of no great moment, in 
my opinion, and may, therefore, be left to the convenience or taste 
of the operator. Neither do I think the shape and size of the knife 
of such importance as some seem to imagine, provided always that 
care be taken to make the external puncture very small. I have 
performed the operation frequently with a common narrow-bladed 
bistoury, and also with a small scalpel. It will be remarked, how- 
ever, that in using the edge of these knives a larger wound will be 
made in the skin than may be wanted, and I have latterly used such 
a blade as that above represented, which only cuts for about five 
eighths of an inch from the joint ; and the remainder being blunt, 
and rounded on each side, admits of its being turned in any direc- 
tion as often as may be required, without further injury to the 
surface. 

In the talipes equinus this proceeding will be all that is necessary 
with the knife ; but in the other forms of club-foot, the tendons of 
the tibiales muscles, the flexor and extensor pollicis, sometimes even 
the common flexors and extensors, and also those of the peronei, 
may require division : in addition, it is often of much consequence 
to divide a portion of the plantar aponeurosis by a subcutaneous 
incision, and occasionally also to divide the short muscles in the 
sole of the foot, more particularly the flexor brevis : indeed, in some 
instances, when the foot has been very short, and much arched, but 
when the heel has not been raised from the ground, and the de- 
formity has scarcely amounted to what might be called club-foot, 
I have seen much benefit result from division of the plantar aponeu- 
rosis, and a partial incision of the flexor brevis muscle. There 
need be no set rules for such operations, nor much hesitation in 
dividing every texture which seems to offer resistance to the re- 
moval of the deformity : in the young subject the tendons and 
vessels are all so near to each other, that either of the tibial arte- 
ries may occasionally be wounded : I cannot speak positively on 
this subject ; but my impression is, that they are frequently cut 
across in young children : in my own practice the point of the 
knife has often been carried so near to one or other of these vessels, 
that I have felt convinced that one of them must have been divided, 
in consequence of the flow of blood following the withdrawal of the 
blade ; but I have always found that a little pressure with a pad 
and bandage has effectually restrained the hemorrhage. In the sole 
of the foot, too, copious bleeding has been noticed until pressure 
was applied. Especial care, however, should be taken in operating 
on the adult, as division of the tibial arteries in such subjects might 
be attended with more trouble. Of course I do not wish it to be 
understood that no heed should be taken of these vessels in the 
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child ; on the contrary, the utmost care should be taken to avoid 
such important parts ; but this cannot always be done, and it may 
be satisfactory to the young surgeon to know, that if such an event 
does happen, he need not be in much alarm on that account. 

Whatever be the advantage of dividing tendons and other tex- 
tures, (and there can be no doubt it is great,) the perfection of the 
cure depends much upon after-treatment, which consists chiefly of 
the adaptation of apparatus to restore the foot, in a gradual manner, 
to its more natural position. Numerous pieces of mechanism have 
been used and recommended for this object ; but for general pur- 
poses the foot-board of Stromeyer, or the boot recommended by 
Scarpa, for the treatment of distortion of the foot, long before these 
operations on the tendons became so common, will be found of the 
greatest utility: the former consists of a board, which should extend 
from the ham to the heel and somewhat lower, having a footpiece 
which can be moved to any angle or inclination that may be de- 
sired, and Scarpa's machine consists of a kind of shoe with a firm 
iron sole-plate, having a long rod of the same metal extending from 
it as high as the knee. Various improvements have been made on 
the latter by Dr. Little, Mr. Weiss, and others, which, however, 
need not be described here. Mr. Liston has delineated a very sim- 
ple contrivance for these purposes (Practical Surgery, third edition), 
and I believe that the splint, described at page 329 in this volume, 
might be made to answer in most cases of the kind alluded to 
above. 

With one or other of them the foot may be gradually brought to 
a more seemly appearance, and to a greater degree of usefulness 
and strength ; but much patience and ingenuity will occasionally 
be required to effect the desired object. I have in some instances 
found a common pasteboard or wooden splint placed along the out- 
side of the leg more effectual, or at all events more manageable in 
children, than either of them ; whilst, on other occasions, I have 
been annoyed at the result, after, the utmost patience and pains 
bestowed in every way. 

Figure 177, represents the talipes varus, alluded to at page 350. 
The other drawing, (fig. 178,) exhibits the same foot, after the suc- 
cessful application of the knife and other means above referred to. 
The patient was treated in King's College Hospital by Mr. Par- 
tridge. 

It has been a disputed point of practice in these cases, whether 
the apparatus should be applied immediately after the use of the 
knife, or not until the lapse of some days, or perhaps weeks. I 
should deem it improper to force the foot into the wished-for posi- 
tion at the cost of much pain to the patient, or the probable risk of 
severe laceration and inflammation; but I am of opinion, that the 
sooner after the incisions the attempts to improve the position of 
the parts are commenced, the more speedily will the cure be effected. 
In the instances of talipes equinus, by the application of force after 
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the division of the tendo Achillis, the heel may be immediately- 
brought into its proper place ; but the sudden alteration in all the 
textures gives much annoyance to the patient, and it therefore 
seems better to produce the change gradually, although in such a 
case the extending apparatus should, in my opinion, be applied from 
the first. 



Fig. 177. 





Whilst practising division of the tendo Achillis on the dead sub- 
ject, there will be good proof given of the immediate effect of the 
accidental rupture or division of this part on the living body: the heel 
can then be brought further down, whilst the toes can be more freely 
elevated, and the whole foot thrown into that position characterized 
in the rare condition termed Talipes Calcaneus by Dr. Little, in 
which the foot rests upon the back part of the heel. I have known 
the tendo Achillis accidentally divided with a cutting instrument ; 
but such an injury is rare compared with the frequent rupture of the 
part, occasioned doubtless by violent action or resistance of the 
muscles to which it belongs, as in dancing, leaping, moving up a 
stair, or such like circumstances. When the tendon is divided on 
the living body for club-foot, the sudden separation is occasionally 
attended with a slight noise, and when division is the result of rup- 
ture from violent action in the calf of the leg, the accident is accom- 
panied with a loud snap. 

The treatment of this injury consists in keeping the ends of the 
tendon in contact, which can be done only whilst the foot is held in 
a state of extension. In order to relax the muscles of the calf as 
much as possible, the knee should be bent, and by means of ban- 
dages, straps, or even a splint, if such should be deemed advisable, 
the limb should be fixed in this favourable position for about three 
weeks, when the union will be sufficiently strong to permit of some 
liberty of movement : it will, however, be many weeks before the 
patient can use much freedom in walking without the support of a 
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crutch or a stick; but ultimately, as I have seen even in very heavy 
individuals, the united part becomes as strong as any other portion 
of the tendon. 

Sometimes a few of the fibres of the gastrocnemius give way, under 
circumstances similar to those which cause rupture of the tendo 
Achillis: I have known several examples of the kind in persons of a 
heavy and muscular frame. The lesion is attended with considerable 
pain, occasionally with swelling from effused blood, and prevents 
free use of the calf for some weeks after. Rest, with the limb in a 
bent position, will form the chief feature in the treatment, but pos- 
sibly leeches, fomentations, and latterly, stimulating frictions, may 
be desirable. 

Division of the hamstrings for a flexed knee is of more recent date 
than the proceedings above referred to. In white swelling of the 
joint it almost invariably happens that the part is more or less bent, 
and in the event of the disease being cured with the limb in this po- 
sition, very considerable deformity and loss of power are the result. 
The practice of gradually extending the leg has often been resorted 
to in these cases, and occasionally with the most happy results : the 
proceedings being attended with benefit where there was merely 
stiffening and alteration in the shape of the joint, but not when bony 
anchylosis had occurred. I am satisfied from the result of my own 
practice in such cases, that much benefit may be derived from the 
preliminary division of one or both hamstrings. The limb being 
conveniently placed, with the patient on his side or face, the sec- 
tion of the textures may be accomplished with great facility with 
the knife referred to at p. 351 : often, in commencing the operation, 
the tendon of the semi-tendinosus seems the only part requiring 
division ; as soon, however, as it has been cut, the leg straightens a 
little, and the semi-membranosus then seems equally on the stretch : 
the knife should then be applied again, and next the biceps should 
be cut. The blade may be passed either between the femur and the 
hamstrings, or between them and the skin : I generally prefer the 
latter ; but the difference seems of little consequence. In the young 
subject, with the limb much emaciated, the space between the ham- 
strings is very narrow, and the surgeon should not allow the point 
of the knife to pass so far into the middle of the limb as to endanger 
the popliteal vessels: the apparent carelessness with which I allude 
to division of the tibial arteries in the foot in making subcutaneous 
incisions must not be taken as the criterion here, for were the artery 
divided I should doubt if any other course than amputation in the 
thifh could be attempted with propriety. The posterior tibial nerve 
must also be carefully avoided : this may be readily done, but the 
peroneal lies so close to the biceps, that it can scarcely escape, un- 
less great care be taken not to push the. blade further than is abso- 
lutely required for the incision of the tendinous and muscular fibres. 
After the use of the knife any convenient apparatus may be applied. 
A straight piece of wood, or a portion of stout pasteboard, with 
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a cushion, may be put on behind the knee, when, by means of a 
bandage the angle at the ham maybe made less acute, and by care- 
ful readjustment from day to day the limb may be gradually 
brought into a line with its fellow. A double-inclined plane like 
one of Amesbury's splints for the arm will be found highly advanta- 
geous in such cases : the two portions of which it is formed can 
be adjusted to the limb at its natural curvature, and by means of 
the screw the desired extension can be gradually and efficiently 
applied. 

The recent proposal of M. Louvrier, to stretch out the limb by 
actual force applied within a few minutes, is a practice which, in 
so far as I can judge without actual experience, is little worthy of 
imitation, and I cannot but express my astonishment that it should 
have been sanctioned, even in the most distant manner, by such au- 
thorities as Blandin and Velpeau : nor can I allude in more com- 
mendatory terms to the proposal of DiefTenbach, first to divide the 
hamstrings, and then forcibly to apply extension. Whatever proposal 
emanates from such an authority cannot be overlooked ; yet I must 
confess my horror at sanctioning any attempt at extending the limb 
by laying hold of the lower part of the leg, after the knife has been 
used, and, after forcing the foot up against the hip, drawing it sud- 
denly backwards again, so as to stretch or lacerate the contracted 
textures at the knee. 

I am not aware that any British surgeon has tried either of these 
kinds of treatment : no one can doubt the practicability of stretching 
the member by such means, even in instances where there is bony 
anchylosis ; or perhaps the femur, as has happened, will yield by 
fracture to such rude force ; but there must be few who would not 
shudder at such a proposal. Death from excessive inflammation and 
suppuration has occurred in some instances ; amputation has been 
required in others ; and it would appear that rapid and forcible ex- 
tension has been sustained with impunity by a third class ! but such 
practice cannot, in my opinion, be recommended ; and I feel, more- 
over, bound to state, that even the method of gradual extension to 
which approval has been given must be cautiously resorted to, — all 
tendency to disease must have ceased, otherwise the slight stretch- 
ing of contracted textures, and altered relative position of parts, may 
produce alarming inflammation in and around the joint. If, how- 
ever, the disease has seemingly been cured, the extending process, 
provided bony anchylosis is not present, may be applied in certain 
individuals, with great freedom. An instance has lately come under 
my notice, where the limb in a boy of nine years old, from having 
been bent at a right angle, has been brought to a straight line by 
gradual extension after division of the hamstrings : the tibia in this 
case, however, which originally only touched the back of the con- 
dyles, still occupies that situation, being now much in the same po- 
sition as if displaced backwards by accident ; therefore doubts may 
be entertained as to the future utility of the limb, and whether, with 
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such a result, amputation would not, after all, have been the best 
proceeding for the patient's after comfort. The mutilation of the 
body should at all times be a last resource ; yet, in some of these 
examples, when the member proves a source of annoyance to the 
individual, I believe that such a proceeding may, probably, even yet, 
with all our knowledge of what has recently been done, be most 
advisable. 

[Bony anchylosis of the knee-joint has been generally looked 
upon as incurable, but the successful results of a highly ingenious 
and original operation, devised by Dr. Barton for the relief of these 
cases, when attended with angular deformity, are sufficient to prove 
that even this may in some instances be removed. This operation 
consists in exposing the femur just above the patella, and removing 
from it, by means of a narrow-bladed saw, a wedge-like piece, and 
afterwards bringing the limb down into a straight position and so 
retaining it until union occurs. The case operated on by Dr. B. 
was fully successful, and has been reported by him in the American 
Journal of the Medical Sciences for 1838. This procedure has since 
been repeated by Professor Gibson, in a case where the leg was so 
deformed by bony anchylosis as to form with the thigh an angle 
much less than a right angle. (Fig. 179.) The wedge-shaped portion of 
bone removed had a base of upwards of two inches and a half ante- 



Fig. 179. 



Fig. 180. 




riorly, and reached to within a few lines of the posterior surface of 
the femur. The operation was then concluded by inclining the leg 
backwards which caused that portion of the bone undivided by the 
saw to yield, and the solution of continuity to be made complete. This 
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mode of effecting the separation of the bone was regarded by both 
of the gentlemen who have operated in these cases, as an important 
step in the operation, inasmuch as it guarded the popliteal artery 
against wounds from the saw, and tended to retain the divided 
extremities of the bone in their positions until the asperities of these 
surfaces were removed by absorption, or by the deposition of new 
matter, a change essential to the safety of the artery during the sub- 
sequent treatment. Fifty-six days after the operation firm union 
had taken place, the limb being shortened about an inch, and the 
knee being nearly straight, as shown in the accompanying figure 
(180) taken from the paper of Dr. Gibson in the Journal just quoted 
for July, 1842.— N.] 
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Besides the incisions already referred to, many others are required 
for special purposes. The surgeon may find it necessary to remove 
a portion of the nail of the great toe for incurable ulceration at its 
root and margin. When in this painful form of ulceration (onychia 
— as it is sometimes called), it is found that the usual ointments and 
lotions, with the occasional application of lunar caustic, produce no 
benefit, there should be little hesitation about removing a portion or 
the whole of the nail, as may be required, and the proceeding may 
be accomplished thus : — One blade of the scissors (p. 41) should be 
thrust upwards between the nail and the soft parts as far as the root 
(matrix), and then by closing the instrument, the nail is split or cut 
longitudinally, when with strong rough-pointed forceps (p. 23) the 
free end of the part should be seized, and by a twist towards the 
back of the toe its removal will be effected: next, if it is necessary, 
the other half may be treated in the same manner. If there has 
been suppuration under the nail, this proceeding is simple, and 
attended with a slight amount of pain in comparison to the case 
where the horn is still firmly attached by most of its under surface. 
In the latter instance, however, it is fortunate that only a small por- 
tion of the lateral margin need be interfered with. Under any cir- 
cumstances there is exquisite pain, and therefore the manoeuvre 
should be speedily accomplished by a firm hold, and a somewhat 
rude and forcible twist and pull. The whole amount of pain had 
better be occasioned in an instant than by repeated trials with im- 
proper forceps, or an over-lenient use of the hand. 

Incisions may be required on any part of the lower extremity for 
erysipelas ; but these need no particular notice here, neither is it 
necessary after what has been stated at p. 229, and elsewhere, to 
refer in a special manner to tumours on the lower extremity, or the 
operations which may be deemed requisite for their removal. Gan- 
glions are by no means unusual on the dorsum of the foot with those 
who wear tight boots, and have a high instep ; but having already 
so frequently alluded to such proceedings as may be required for 
this excision, I need not do so again in this place. 

The disease termed " housemaid's knee," however, is deserving 
of separate notice. This affection is an inflammation of a bursa, 
which is in front of the patella in most individuals, more especially 
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in those who from their occupation (as paviers, sailors, housemaids, 
&c.) subject the parts in this situation to much pressure and friction. 
The inflammation is usually attended with effusion, first of serum, 
and then of seropurulent matter; an abscess is the result, and though 
in the early stages, the disease may sometimes be arrested by leeches 
and other means for checking inflammation, it happens much more 
frequently, that treatment similar to that required for abscess is 
positively necessary, and I shall therefore now refer the reader to 
the chapters on abscess and sinus in the introductory part of the 
volume, where he will be at no loss to find the practice which may 
be recommended in such cases. 

Occasionally sarcomatous tumours form over the ligament of the 
patella. I have seen and removed examples of the kind. In all 
such a section has presented a hard fibrous aspect. Sometimes 
such growths have been developed in one side of the bursa, — being 
merely, as it were, an increase in thickness ; but in most the tumour 
has been separated. Those which I have interfered with have been 
about the size of a walnut or billiard ball, and from their size have 
caused annoyance. 

Excisions of portions of bones may often be practised with great 
advantage in the lower extremity, whether for caries, necrosis, or 
exposure resulting from dislocations or fractures. 

When there is caries in the toes or metatarsus, there need be no 
hesitation about the propriety of amputation : in the first place, 
supposing the point of the toe to be sound, if the part behind is re- 
moved, the remaining portion, being deprived of support, will pro- 
bably be useless ; and in the instance of the metatarsal bones being 
affected the result will be the same. The best exemplification of 
this remark will be to take the cases of disease of the metatarsal 

bone of the great toe. 
Fig. 181. The condition of the foot 

represented by this sketch 
(fig. 181), is by no means 
uncommon : the extent of 
enlargement often excites 
suspicion, with the inex- 
perienced, that the disease 
is more extensive than it 
is in reality. Among nu- 
merous instances of the 
kind which have come 
under my notice, I have 
seldom found that any 
other bone than that which 
supports the great toe has 
been affected. Within these few months I have operated on two 
cases of this description where the swelling was as conspicuous as 
is shown in the cut, and in both the internal cuneiform and the 
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metatarsal bone of the second toe were sound. Where, then, there 
is evidence of the disease being limited to one bone, the rest of the 
foot may be saved by the resection of the affected part ; but the toe 
should be removed at the same time. I have already (p. 248) 
strongly advocated the practice of saving the two phalanges of the 
thumb, if disease in this part of" the hand be limited to the meta- 
carpal bone: here the remainder of the organ may be of much ser- 
vice in future ; but in the foot, more especially in the great toe, the 
two phalanges would be of none whatever; I should, therefore, 
always be inclined to amputate, instead of performing excision in 
such examples. 

If two or more of the metatarsal bones be irrecoverably diseased, 
and if, in addition, in removing them with the corresponding toes, 
it is also necessary to take away one or more of the tarsal bones, 
or even portions of them, the propriety of saving the other meta- 
tarsal bones may be very doubtful, as the narrow and slender mem- 
ber thus left will prove but an inadequate support to the weight of 
the body. In such a case I have known the foot to become gra- 
dually bent up, so as to resemble the talipes varus, and the patient, 
from the inconvenience thereby occasioned, and there being no 
hope of permanent improvement from submitting to treatment simi- 
lar to that pursued in club-foot, was glad to submit to amputation 
above the ankle. 

Some further remarks on these longitudinal amputations, as they 
have been termed, will be found in the following chapter ; meantime 
I shall pursue the subject of excisions. 

In any portion of the tarsus in front of the ankle, there is seldom 
a favourable opportunity given of performing excision : I have fre- 
quently attempted to save the foot by laying open sinuses, and cut- 
ting away such portions of carious bone as my fingers and instru- 
ments could be placed upon, but cannot boast of the success of 
these proceedings, having generally found that the wounds gradu- 
ally resumed their original condition as sinuses, and on amputation 
it has been found, in such cases, that the whole of the caries has 
either not been removed, or that this disease has subsequently been 
re-established ; and, moreover, I have invariably found the synovial 
membrane of most of the articulations in the vicinity so affected, 
as, whilst it justified the ultimate resource of amputation, showed at 
the same time the futility of entertaining any sanguine hopes of 
success from the practice first pursued. Notwithstanding these 
remarks, I should still deem it right, in some instances, to give this 
practice a trial before resorting to amputation. 

When the os calcis is the seat of incurable caries much may be 
done to save the foot by excisions. If the disease is in or near the 
articulations with the astragalus or cuboid bone, it is to be feared 
that the results will differ little from those above referred to ; but if 
towards the back part of the bone, its lower, its inner, or its outer 
aspects, then excision may be performed with every prospect of a 
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favourable termination. Portions of this bone have been removed 
at all these points, and with admirable effect: I have operated very 
frequently myself, and have had the satisfaction of restoring patients 
to excellent health, by a most simple procedure and a few weeks 
of subsequent treatment, who had been harassed for years before 
by partial disease of this bone. No set rules can be given for these 
proceedings, as the circumstances of each case may differ from all 
others. I have usually laid open the skin by a crucial incision of 
sufficient extent to enable me to reach the diseased bone : if possi- 
ble, I have opened the chief sinus in one of the wounds, and the 
diseased textures have been cut away with the knife, forceps, or 
gouge, as might be required. On the outer side of the bone, below 
and behind the malleolus externus, great freedom may be taken 
with the cutting instruments, but on the inner surface more care is 
necessary to avoid the vessels and nerve. 

The practicability, and also the propriety of removing the astra- 
galus, and portions of the bones of the leg at the ankle-joint, has 
already been noticed (page 282) in referring to dislocations at this 
part, and similar proposals have been made for the treatment of 
disease of the articular surfaces and contiguous textures. However, 
notwithstanding the success attending the two operations of this 
kind by the Moreaus, the practice does not seem to have had many 
followers in modern times. I cannot speak from any personal ex- 
perience in these operations, but imagine that the cases where such 
proceedings could be reasonably attempted must be of rare occur- 
rence. Moreau the father, after making convenient incisions through 
the skin, first cut off the end of the fibula with a chisel, and then 
sawed across the end of the tibia : he next dislocated the foot in- 
wards, so as to cause the part of the tibia connected with the astra- 
galus to project through the wound, when he dissected it away. 
His son seems to have removed the end of the tibia (for he left that 
of the fibula) chiefly with the gouge, and in both cases the astraga- 
lus was freely cut. Care was taken to preserve the tendons and 
vessels, and the result seems to have been very satisfactory, more 
particularly in one of the cases, in which it is stated that, although 
the limb was shorter than its fellow, and anchylosis followed the 
incisions, the movements of the astragalus on the neighbouring 
bones became so much more free than under ordinary circum- 
stances, that the loss of the ankle-joint was almost compensated for. 
I should think it troublesome enough to protect the tendons in these 
cases, and how the anterior tibial artery escaped can scarcely be 
conjectured. Under any circumstances I should consider such ope- 
rations extremely difficult, and in most instances more dangerous 
to the patient than amputation in the leg. Were such a proceeding 
hazarded the part afterwards should be treated in much the same 
manner as a compound dislocation. 

Excisions of portions of the shaft of the tibia are more frequently 
necessary, or at all events of more frequent occurrence, than those 



INCISIONS. EXCISIONS. 363 

last referred to. In compound fracture the removal of a projecting 
portion of bone is occasionally of great advantage, particularly if 
the part be very sharp or much pointed. I should, however, be 
cautious about removing the whole, or nearly the whole thickness 
of the bone, especially in the adult, if the fibula is allowed to remain 
of its usual length : it is doubtful whether in all cases (if, indeed, in 
any where the entire diameter of the bone is cut across) a suffi- 
ciency of callus will be thrown out to unite the remaining portions, 
and I have known one instance, where this practice was resorted 
to, occurring about the middle period of life, in which, after the 
lapse of many months, the ends of the tibia never united, and am- 
putation was at last resorted to, as the fibula proved an insufficient 
support of itself for the superincumbent weight. 

In disease of the tibia these partial operations are frequently per- 
formed, and with much benefit. I have not in my own practice 
met with an instance of abscess in this bone where I thought it 
requisite to perforate the shell with a trephine or other cutting 
instrument, to permit the escape of matter ; but I have met with 
many examples where abscesses have burst spontaneously, and left 
so much disease behind as to render a free opening absolutely 
necessary; and collections of matter in or about the periosteum 
involving portions of the surface of the bone in caries are so com- 
mon in practice that little need be said regarding them here. In 
some instances too, ulcers of the skin extend to the osseous texture, 
and cannot be cured without removal of the exposed part. In the 
two latter examples the most casual observer, who is acquainted 
with the nature of diseases of the bones, will speedily perceive the 
cause which obstructs the cure, but he may possibly overlook the 
real nature of the deep-seated disease. In the ulcer the carious or 
necrosed portion of bone may be perceptible to the eye ; and, at 
all events, here, as in the superficial abscess, the probe will imme- 
diately indicate the condition of the bone : not so, however, in the 
deep-seated affection ; for often in such cases the matter makes its 
way from the interior, through such a narrow orifice, that the probe 
does not readily pass into it, and unless the surgeon has some sus- 
picion of the real nature of the disease, he may actually overlook 
the presence of extensive caries or necrosis of the cancellated 
structure. It has often appeared to me, that the value of the cases 
"of this kind related by Mr. Hey, has never been sufficiently ap- 
preciated by the generality of practitioners. I have myself met 
with various instances of the kind, and have experienced the most 
happy results from pursuing a practice similar to that recommended 
by this most valuable authority. Some years ago I was consulted 
by a young gentleman about a small ulcer in the skin over the upper 
third of the tibia, which had for three years resisted all modes of 
cure. Originally a small abscess had formed in the part ; ever 
since which he had experienced considerable pain in the vicinity, 
and this with the continued discharge from the orifice had at last 
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seriously affected his health. With the probe a portion of carious 
bone was detected, and I recommended that he should allow me to 
make the necessary incisions for its removal. Accordingly, being 
provided with the requisite instruments, a crucial incision was made 
in the skin, and the surface of the tibia was laid bare over the 
affected part ; here a small orifice was found not larger than the 
point of a probe, which led down to bare bone. I enlarged the 
orifice with the gouge and forceps and discovered a portion of the 
cancellated structure as large as a walnut, dead, emitting a most 
offensive odour, and loosely enveloped in a membrane similar to 
that which lines the interior of an abscess in the soft parts. By an 
additional enlargement of the outer shell of the bone (which was 
accomplished with some trouble, owing to its thickened and har- 
dened condition, resulting from new ossific deposit) I was enabled 
to extract the dead bone. The large gap gradually filled and the 
surrounding swelling at the same time diminished : the surface 
cicatrized, and some time afterwards I saw this patient with the 
limb as sound as the other, and only a small dimple remained to 
point out where the disease had been. I could mention similar 
instances that have occurred in my own experience in patients at 
different periods of life ; but this one may suffice as an example of 
a practice which, in my opinion, will be of much service in averting 
more serious consequences and abbreviating the tedious character 
of such diseases. 

Very large portions of the tibia may be removed by means simi- 
lar to those above recommended, whether the disease be caries or 
necrosis ; but in either case, if the shaft of the bone is extensively 
sacrificed, it may be a question whether, under the circumstances, 
there is much utility in saving the remaining portion. I have seen 
one instance in a patient under puberty, where the anterior half of 
nearly the whole length of the tibia separated by necrosis, without 
any previous reproduction of bone ; the large openings in the skin 
cicatrized, but as the person began to move about, and lean some 
weight on the member, the limb became gradually bent, and was at 
last so unseemly, and, moreover, so cumbersome and of so little use, 
as to induce her to submit to amputation. 

Portions of the fibula may occasionally be removed with advan- 
tage, but cases where practice similar to that above recommended 
can be put into execution, are of rare occurrence in diseases of 
this bone. However, a good anatomist, with a correct knowledge 
of surgical pathology, may sometimes obviate the necessity of 
sacrificing the limb by amputation, by resorting to some such mea- 
sures as those referred to, although here it is scarcely possible to 
state how or under what circumstances these operations should be 
performed. 

Excision of the knee, notwithstanding the frequency of disease 
in this articulation, and also the great success of the operation as 
first done by Mr. Park, is rarely practised in the present day. I 
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have myself seen only one instance where the operation was per- 
formed, but the condition of the limb, several years after, was very 
different from that of the sailor on whom the above-named surgeon 
operated ; for here, instead of being able to move freely about with- 
out the aid of a stick, the patient was obliged to support himself by 
a crutch, whilst the limb hung useless, being shorter than the other 
by several inches, and so flexible at the cicatrix, that it was totally 
unfit either for support or progression. In many instances there is 
great similarity between the diseases of the elbow and the knee ; 
but considering the vast size of the wound required for the removal 
of the ends of the bones in the latter joint, one cannot be surprised 
that this operation should have been done so rarely compared with 
the frequency of that on the elbow. Besides the indifferent success 
of the dozen or more operations which have been recorded, I con- 
fess that in selecting amputation in my own practice, I have been 
influenced chiefly by the consideration whether the object to be 
gained by the patient would be worth the risk to be incurred, and 
have invariably come to the conclusion, that, by removing the limb 
above the seat of disease, I have done what was best for present 
safety and future comfort. Perhaps if we had sufficient evidence 
to reason upon, it might appear that the success attending excision 
of the knee-joint would bear a similar proportion to that of the 
elbow, as amputation in the thigh bears to that in the arm, and 
that, therefore, excision in the lower extremity would not be so 
successful as in the upper ; taking it for granted, too, (as, indeed, 
may be proved,) that excision of the elbow is equal to amputation 
in the arm, in saving life, a similar operation on the knee might be 
deemed proportion ably successful. I imagine, however, that there 
must be greater relative danger in the knee ; but in the absence of 
sufficient proof on this point, I shall not argue further upon it. The 
surgeon will at all times feel reluctance in resorting to amputation ; 
and, for my own part, that feeling has ever been greatest where the 
operation has been required in the upper extremity ; for I deem the 
loss of a hand a more severe deprivation than that of a foot, and 
would therefore encourage a patient to submit to excision of the 
elbow, when I might not do so in the knee. Some may, however, 
entertain different views of the value of the members, but at all 
events it seems evident that further experience is wanted to decide 
the relative merits (if any) of excision of the knee over amputation 
in the thigh. 

In the dead subject, or on the living body, the operation may be 
performed thus : — An incision between three and four inches long 
should be made at each side of the joint, opposite the lateral liga- 
ments, and a third should be carried across the fore part, so as to 
unite the whole, like the letter H. The ends of the lateral incisions 
should be nearly at equal distances above and below the articulation, 
and that in front should extend over the patella. This bone should 
now be detached by dividing the textures around it, close to its 
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margins, and the soft parts should then be dissected upwards and 
downwards, to a sufficient extent to permit of a thorough examina- 
tion of the diseased bones. And to facilitate this, as well as the 
future stages of the operation, the lateral and crucial ligaments 
should be divided ; the saw, forceps, and gouge, must then be used 
according to circumstances. It will in most instances be requisite to 
apply the saw, and the forceps will not be so useful here as at the 
elbow. The diseased portion of the femur may be first removed, 
and then the head of the tibia, as also that of the fibula, should it 
be involved in the affection. In using the knife in the posterior part 
of the joint, more care is required than in cutting deep in the elbow, 
for in dividing the crucial ligaments there is nothing between the 
instrument and the popliteal vessels but the posterior ligament and 
some cellular texture ; in applying the saw, too, more care is re- 
quired ; yet in either proceeding I cannot recommend the introduc- 
tion of a spatula of wood to protect these and other parts, as greater 
isolation of the bones is thereby produced than the circumstances 
warrant, for it appears to me that the supposed danger can, by due 
caution be avoided. 

In the dead subject the patella may be removed, and portions of 
the femur and tibia cut away with the saw, through an opening 
made in front of the joint by a single transverse incision ; but on 
the living body the freer incisions above recommended will permit 
of the whole proceedings being completed in a more satisfactory 
manner. The patella must in general require to be removed, as it 
is seldom free from disease in such cases as may be deemed fit for 
excision ; the operator may, however, look at its articular surface 
before he detaches it, and should he find it sound, he may use his 
discretion in leaving it; but in whatever condition the knee may 
afterwards be left, it may be doubted if this bone will be of much 
service. There will be no bleeding of consequence ; perhaps not a 
single articular artery may require to be tied. The wound should 
be carefully dressed, the margins brought together with stitches, the 
ends of the bones allowed to be in contact, and the limb should be 
steadily supported in the extended position by any convenient appa- 
ratus ; a M'Intyre's splint made straight, would answer well. The 
dressing and the after-treatment must be conducted on the ordinary 
principles of surgery ; and if cicatrization is complete in the course 
of three or four weeks, or even as many months, and the knee stiff, 
the surgeon may flatter himself that he has done all which his art 
permits of. 

Operations with cutting instruments are rarely required on the 
shaft of the femur; indeed, unless on the trochanter major, I am not 
aware of any operation for caries having been done on this bone, 
with the exception of the few that have been performed at its ar- 
ticular extremities. I have known one instance where the tro- 
chanter major was cut down upon and removed with a saw, in 
consequence of caries, and have seen several where such practice 
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might have been of service. Abscesses occasionally form in the 
large bursa between this prominence of bone and the tendon of the 
gluteus maximus, and in some of these cases ulceration and caries 
come on. To effect the removal of disease in this process, a free 
crucial incision should be made through the skin and tendon of the 
gluteus maximus ; and when the surface is sufficiently exposed, the 
gouge should be used to scoop the affected parts away. I should 
myself place most reliance on this instrument ; but, if the disease 
proved extensive, should be inclined to divide the attachments of the 
glutei to the upper and fore part of the process, and then effect the 
removal of the entire trochanter by the united aid of a saw and 
forceps. A small Hey's saw would be more manageable here than 
any other. 

In some instances of necrosis of the femur, the surgeon may be 
of much service by judicious interference, although, unfortunately, 
considering the frequency of the disease in the shaft of this bone, 
the cases are but few in number where any attempt should be made 
to remove the dead part. I have. seen a large portion of the shaft 
taken away through an opening in the front of the thigh ; but in 
that instance, the plan of treatment was very clearly indicated : two 
inches of the necrosed portion of bone projected through an ulcer 
in the soft textures, and, nature having already nearly effected the 
complete separation, the surgeon had only to take hold of the seques- 
trum with his fingers, and apply a little force to pull it out, at the 
same time touching with the edge of the knife such of the soft 
parts as seemed to offer any resistance. But it seldom happens 
that the dead portion is thus thrown out of the axis of the limb, and 
in general before it is loose it has become so enveloped with new 
bone that the surgeon dare not interfere. Of the many cases of 
this kind which have come under my notice, there has seldom been 
any choice beyond amputation, or lingering illness ; and among the 
instances where I have succeeded in removing any portion of bone, 
the following is the most remarkable. A boy, aged sixteen, had 
suffered for two years from necrosis of the lower third of the femur : 
when he first came under my notice the whole shaft was thickened, 
and the new bone seemed most developed at the lower end, just 
above the condyles, where, through several openings of the skin, a 
large dead portion could be felt with the probe. Perceiving that 
this sequestrum was surrounded by a thick case of new structure, I 
entertained little hope of saving the limb ; yet, to ascertain the pos- 
sibility of extraction, I laid open one of the sinuses situated on the 
outer margin of the tendon of the biceps, and exposed one of the 
openings in the new bone ; next the edges of this opening were pared 
with the gouge and forceps, and having with these means taken as 
much liberty with the new bone as was deemed justifiable, I then 
attempted to pull away the sequestrum with a pair of strong forceps, 
but finding that I could not succeed, gave up the attempt in despair. 
A month after, the boy's health having in the interval improved con- 
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siderably, I again resolved to try extraction, and on this occasion 
used the cutting instruments still more freely, when after much 
labour (for such a term is most applicable to some of these opera* 
tions), I succeeded in extracting a portion of dead bone about four 
inches in length, and comprising the whole thickness of the origi- 
nal shaft : there were several smaller portions which had been pre- 
viously cut off with the forceps, to permit of the more ready removal 
of the main part : indeed, it was my intention on this occasion to 
have cut the sequestrum into pieces, had I not succeeded in re- 
moving it entire, and thus I might have been able to extract it bit 
by bit. The discharge from the large cavity soon assumed a 
healthy appearance, the callus in the course of three weeks had 
already diminished in circumference, all pain in the limb had ceased, 
the gap was gradually filling up, and the patient returned to his 
quarters in the country with every prospect of a complete cure. 

Excision of the head of the femur has now been performed on 
several occasions ; but experience as to the results of this operation 
is as yet so limited, that I can scarcely say more on the subject 
than express a belief that, in some instances of gun-shot injury of 
the neck or head of the bone, such a proceeding might be of ser- 
vice. If the operation were undertaken for disease of the hip-joint, 
it would probably be necessary in most instances to scoop away 
portions of the cotyloid cavity at the same time ; but as in such 
cases the extent of disease in the os innominatum could not well be 
ascertained before making incisions, and possibly not even then, I 
fear that the results of the operation would often cause disappoint- 
ment. Although T have for more than ten years meditated the per- 
formance of this operation in morbus coxarius, 1 have never, amongst 
the numerous cases of this kind which have come under my notice, 
met with a single instance where the practice could have been 
deemed justifiable. The incurable nature of this disease after caries 
has been established is but too well known ; yet the case is not 
always without hope, and practitioners of much experience must 
occasionally have witnessed remarkable recoveries contrary to 
every reasonable expectation : such instances I have myself seen, 
and in others, when death has occurred, I have generally observed 
that the disease has covered a surface so extensive, and that the 
surrounding textures have at the same time been so involved, that 
an operation would have been utterly fruitless. In gun-shot injury 
the operation has been proposed to save the patient from almost 
certain death, or the fearful and precarious alternative of amputa- 
tion at the joint, and in future wars the recommendation of such 
high authorities as Mr. Guthrie, Sir George Ballingall, and others 
of almost equal note, may possibly be put to the test of experience. 

On the dead subject the head of the bone may be turned out of 
the acetabulum in the following manner: — The body being placed 
a little to one side so as to elevate the hip, an incision with a strong 
bistoury should be carried in a semilunar course about two or three 
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inches above the trochanter, its ends being so limited as not to in- 
terfere with the crural nerve in front, or the gluteal artery behind : 
from the centre of the cavity thus formed, a straight line of incision 
should be carried downwards over the trochanter, the two being 
each of a length proportioned to the bulk and depth of the parts! 
The knife should be carried deep, and one flap should be turned 
forwards and another backwards, so as to expose the upper part of 
the trochanter, neck of the bone, and capsular ligament ; — the three 
glutei, more especially the medius and minimus, being freely cut for 
the purpose. The capsule should next be opened on its upper as- 
pect, when by twisting the thigh across its fellow, and rotating it 
outwards at the same time, the head of the bone will start from its 
socket : if the round ligament remains entire, which it probably will 
unless considerable force is used, it can be touched with the knife, 
and the articular surface of the femur will now be thoroughly ex- 
posed. The saw may next be applied to the neck of the bone, and 
the head being separated, the chief steps of the operation will be 
completed. In gun-shot fracture, the lever force of the shaft of the 
bone will be wanting ; but Sir George Ballingall seems to think this 
of little consequence ; and in disease of the joint there may be cir- 
cumstances demanding modification,— as, for example, the head of 
the bone may already be dislocated, and in great part absorbed ; 
but formidable though the operation may be,— and I should con- 
sider it extremely so,— the difficulty of performing it would not, in 
my opinion, be equal to that attending the selection of cases in 
which its application would be reasonable. Hemorrhage from 
branches of the gluteal artery would, doubtless, be considerable, 
and it is evident that if the incisions were carried too far in front 
or behind, irreparable injury might be inflicted on nerves as well as 
vessels. 

False joints on the lower extremity require no especial notice in 
this part of the work. Incisions and excisions are scarcely to be 
thought of in such cases, and a judicious practitioner would be most 
inclined to trust to one or other of the measures referred to in the 
chapter on these subjects. 

The surgeon has usually every reason to be well satisfied when he 
succeeds in arresting the fatal progress of hip-disease, by a kind of 
compromise, as it were, with nature, for a stiff joint. Some, however, 
have not rested content with such a condition, and have actually 
proposed to remedy the anchylosis by cutting through the soft parts, 
dividing the neck of the femur, and establishing a false joint in this 
situation. In the absence of any personal experience in such pro- 
ceedings, I shall only say that I am at a loss to conceive any im- 
provement which such a proceeding could bring about, such at 

all events, as would be equivalent to the pain and hazard of the ope- 
ration, and were I ever consulted on such a question, I should 
strongly recommend the patient to rest satisfied, and be thankful 
that he had escaped in anv way from such an intractable disease 

47 
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Mr. Barton of Philadelphia has succeeded in one instance in im- 
proving the condition of the lower limb by such a proceeding. In 
this case there was great deformity and loss of power resulting from 
a fracture in the upper end of the femur, which (occurring in a 
sailor at sea) had not come under surgical care till the lapse of 
seven months. 

[The subject of Dr. Barton's operation was a young seaman, who 
received an injury by a fall into a ship's hold, the force of which 
was sustained on the outside of his right hip. Violent pain, great 
tumefaction, and loss of power over the limb, ensued. After his ac- 
cident, he placed himself on his side, with the injured limb upper- 
most, drawing the thigh to a right angle with the axis of the pelvis, 
and the knee resting on the sound side. In this posture he continued 
for the space of five months, enduring, at the same time, all the suf- 
fering attendant upon a high degree of inflammation of the joint. 
Seven months after the accident he came to Philadelphia, at which 
period he was supported by crutches, had the thigh drawn up nearly 
to a right angle with the axis of the pelvis, and the limb so situated 
as to overlap the sound one. In this case there was the twofold in- 
dication of correcting the malposition of the limb, and of forming a 
new joint, and the operation performed, consisted in dividing with a 
narrow saw the femur through the great trochanter and a part of 
its neck. This being done, the limb was straightened, and bony 
union prevented from occurring by gentle and daily movements of 
the limb. Sixty days after the operation the patient stood erect, both 
feet reaching the floor, and, in a short time, possessed perfect use of 
the new joint. The operation was done in 1826, and for six years 
the subject of it enjoyed the use of his artificial joint. After this 
period he fell into habits of intemperance, and the want of care, and 
repeated injuries to the part from falls, &c, attendant upon this, 
caused it to become more rigid, and gradually all motion in the part 
was lost. With this exception the benefits of the operation were re- 
tained until the period of his death, the limb being free from de- 
formity, and restored to a useful position, so that he had no occa- 
sion even for a cane to aid in walking. He died of phthisis pulmo- 
nalis in 1833, and, to show his gratitude to his surgeon, bequeathed 
to him the parts interested in the operation. — N.] 
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Amputations on the lower extremity may now occupy attention, 
and if the operations above referred to have already been performed, 
an untouched limb should be selected, although some of them may 
even yet be conveniently done on the mutilated member. 

The small toes occasionally require to be removed, in consequence 
of accident, disease, or distortion. If the surgeon can save a por- 
tion of one of these toes it may be well to do so; but, in general, the 
part is separated at its articulation with the metatarsal bone. For 
the removal of a phalanx, a proceeding similar to one or other of 
those described for the fingers (p. 242) will serve the purpose, and 
these directions need not here be repeated. 

For the removal of the whole toe a narrow bistoury should be 
passed up on one side of the proximal phalanx as high as the arti- 
culation ; it should then be carried across the joint and down the op- 
posite side, so as to make a wound similar in size to the first, when 
the toe will be separated. The knife when entered should lie flat 
against the phalanx; then when it has been carried sufficiently deep, 
its edge should be directed against the lateral ligament, which should 
be put on the stretch by the surgeon judiciously twisting the toe whilst 
it is held in his left hand, and by the same means, too, he can make 
sufficient room to carry the knife across the joint without obstruc- 
tion from points of bone : as soon as the latter object is effected the 
blade should again be laid flat against the phalanx, and held so until 
it is carried out of the fissure opposite to that into which it has been 
first inserted. In performing such an operation the surgeon's hand 
may be held either above or below the foot at his pleasure. Per- 
haps the point on which he is most likely to err is in not carrying 
the blade sufficiently deep ; for, as has been remarked in describino- 
the mode of dissecting and examining these parts, the joint actually 
lies much deeper than a person not acquainted with anatomy might 
imagine. 

Should the metatarsal bone also be affected, it may be removed 
after the separation of the toe by extending the incision on the 
upper part of the foot, isolating the bone, and detaching it at its ar- 
ticulation with the tarsus ; or if its proximal end is sound the cutting 
forceps may be used as in the corresponding bones of the hand. I 
have strongly recommended the removal of a portion of a metacar- 
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Fig. 182. 



pal bone when it is necessary to sacrifice a finger, and have, I trust, 
both said and shown enough to prove the advantage of such a pro- 
ceeding ; but, from all I have seen, I should be equally anxious to 
preserve the whole of a metatarsal bone, as the breadth of the foot 
should never, in my opinion, be diminished unless there is absolute 
necessity. 

The great toe may be removed in the manner above described ; 
that is, by lateral flaps. If the distal end of the metatarsal bone 
can possibly be preserved, the foot will doubtless be much stronger 
afterwards than if it were removed, but it will often happen that the 
necessity for an operation depends on disease of the joint involving 
the end of this bone, and its amputation is therefore absolutely 
necessary. I have already stated, at p. 361, that excision of the 
metatarsal bone is not to be thought of here, (nor, indeed, should it 
be in any of these bones,) and in the event of amputation being 
required, as in an instance similar to the drawing at the page 
referred, to, or the figure immediately below, the operation may be 

performed thus : — An incision should be 
made along the upper and inner side of 
the metatarsal bone, beginning a little 
behind the supposed seat of disease, there- 
fore, in some instances, over the internal 
cuneiform bone, and running round the 
joint as here represented (fig. 182) : the 
skin and soft parts should next be dis- 
sected off, so as to insulate the end of 
the metatarsal bone, when the forceps 
can be applied behind the disease ; or, if 
the whole bone must be removed, the 
distal extremity can be held in the left 
hand, so as to convert the bone into a 
lever, as by such a manoeuvre its disar- 
ticulation from the cuneiform bone can 
be more readily effected. In the adult I 
have sometimes seen the bone so hard 
that it was requisite to use the saw, but 
in general the forceps will suffice, and I recommend that they should 
be placed obliquely upon the bone, so as not to leave a sharp point 
on the inner margin of the foot, as there would be if thus applied at 
right angles. This latter direction may appear of no great moment, 
indeed, I do not consider it is so, yet if attended to, the operation 
will appear much more perfect. 

In disarticulating, unless the knife is used very cautiously, there 
is every chance of wounding the anterior tibial artery, as it dips 
between the metatarsal bones ; but in such an event the vessel can 
be readily secured after the separation; and, under any circum- 
stances, it rarely happens that more than one, two, or three ligatures 
are required. In some instances, indeed I may say in many, oc- 
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curring both in my own practice and that of others, I have seen 
much annoyance from continued bleeding in the deepest part of the 
wound, between the internal cuneiform and second metatarsal bones, 
— perhaps, from the anterior tibial, or the extremity of the plantar 
arch, and after having in my own cases fruitlessly endeavoured to 
get a noose cast round the bleeding point, I have been obliged to 
resort to pressure, which on these occasions has never been found 
to fail. In such instances a little pellet of lint has been placed on 
the bleeding point, then a larger, until the wound has been partially 
filled, when I have compressed the whole with a bandage applied 
moderately tight round the foot. 

Occasionally in scrofulous subjects the foot has the appearance 
represented in this drawing (fig. 183). In this instance the swelling 
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was so great on the inner margin that it was doubtful if any partial 
amputation, unless it were Chopart's, would be of any avail ; I 
determined, however, to be guided by what appeared during an 
attempt to save the outer side of the foot by a longitudinal operation. 
Being convinced that the internal cuneiform, and probably the 
scaphoid bone also, was diseased, as well as that which supported 
the great toe, the external incision was made further back than for 
the operation last described : after separating the latter bone and the 
internal cuneiform, it was found necessary to scoop away a small 
part of the middle cuneiform, and also a portion of the second 
metatarsal bone, but thus the rest of the foot was preserved. I have 
lately had the satisfaction of learning that this patient has now, after 
the lapse of two years, an excellent use of the foot, which pre- 
sents the appearance exhibited in figure 184. The concave shape 
of the inner margin of the foot will be noticed, and the manner in 
which the second toe (now the first) is curved inwards is remarkable. 
Had this kind of distortion proceeded further, the foot might have 
resembled the condition referred to at page 361, in which it became 
so much twisted inwards, with the sole upwards, as to resemble a 
club-foot when the person walks on its outer margin. 

If more than one metatarsal bone is affected, I am doubtful, for 
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the reasons above alluded to, if a longitudinal separation should be 
resorted to, and should be more inclined to perform a partial ampu- 
tation in a transverse line, thereby removing the whole of the toes 
whether diseased or not. Sometimes the tarsus is so extensively- 
affected, that there need be no doubt about its entire removal ; and 
in such cases, according to the current doctrines of the day, the 
surgeon has the election of dividing the foot at the junction of the 
metatarsus with the tarsus, in the manner recommended by Mr. 
Hey, or still further back, between certain bones of the tarsus, in 
accordance with the proposal of Chopart. 

In partial amputation for disease of the metatarsal bones Mr. Hey 
at first removed the skin so extensively that no adequate covering 
was left for the remaining portion of the foot, and many months 
elapsed before the large surface cicatrized. He afterwards pre- 
served a sufficiency of soft parts from the upper and lower aspects 
of the foot to make a good stump, and as he has himself remarked, 
" though the metatarsal bones, which had been removed, are usually 
about three inches in length, yet the mutilated foot was but one 
inch shorter than the sound foot, measuring from the heel to the 
root of the little toe." I cannot say that in the instances which 
have come under my notice, the length of the foot has been so 
nearly perfect ; but I can speak in unqualified praise of the advan- 
tages of the operation over the more extensive mutilation of ampu- 
tation above the ankle. 

As in most other operations, there are various ways of perform- 
ing this one. The method I recommend is as follows : the lower 
part of the leg should rest on the margin of a strong table, and the 
ankle should be firmly grasped by the hands of an assistant : the 
surgeon should then endeavour to make out the projection of the 

Fig. 185. 




proximal end of the metatarsal bone, — especially that of the little 
toe, and, if possible, the internal cuneiform, and with a strong bis- 
toury should begin an incision a little behind one or other of these 
points, carry it forwards on the margin of the foot for three-fourths 
of an inch or more, and then across in a semilunar course, ending 
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it on one margin as it has been begun on the other, a little behind 
one of the points above referred to : this incision should pass boldly 
down to the bones at once; but if any tendons or other textures 
have been left undivided they should next be cut, and an assistant 
should draw the flap upwards ; the operator should then forcibly 
depress the extremity of the foot, which he should hold in his left 
hand, and in this manner, by throwing the ligaments of the upper 
surface on the stretch, he can 
readily pass the point of the knife Yl S- 186 - 

into the line of articulations, and 
whilst there is less danger of 
breaking it, he, by this manoeuvre 
"with the left hand, greatly facili- 
tates the remaining steps of the 
proceedings : the fibrous textures 
being all divided the incisions 
should be so conducted in the 
sole as to form a flap between 
the tarsus and roots of the toes, . __ 
the knife being kept close to the ~^^^ 
under surface of the metatarsal 
bones as it is carried towards the surgeon. This long flap, with 
the short one above, will form an excellent covering to the ends of 
the bones. 

Drawing 185 illustrates part of the operation just described, and 
the stump when healed will present the appearance exhibited in 
figure 186. 

If the internal cuneiform bone seems to project too much, its ex- 
tremity may be cut off with the saw or forceps, as was done by 
Mr. Hey ; but, I believe, this will not be required on all occasions. 

The proceeding of Chopart consists in the division being made in 
the line of articulations between the calcaneum and cuboid, astra- 
galus and scaphoid bones. From the joints being larger and the 
bones less firmly knit together than in the seat of Hey's operation, 
amputation through the tarsus is much more easily performed ; but 
it should not be preferred on this account, and it ought to be ex- 
treme necessity only, from the nature and extent of disease or injury, 
which should induce the surgeon to sacrifice so large a portion of 
the foot. In such an example as this, the separation of the dead 
parts might have been left to nature, but the process would have 
been tedious, and I therefore deemed it better to use the knife. I 
have seen an excellent stump in a similar case, where all that was 
considered requisite was division of the bones with the saw. Tt is 
not always, however, that the work is so perfect, and if the surgeon 
interferes it will be better to preserve flaps sufficiently large to 
cover the ends of the remaining bones. The dotted lines on the 
drawing (187) show the course of the incisions, which it will be 
perceived are very similar to those recommended for Hey's opera- 
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tion, excepting that they are placed nearer the ankle. The whole 
proceedings should be similar to those described ; a small semilunar 
flap being preserved from the upper surface, and a large one from 
the sole. In disarticulating, if the left hand is used in the manner 
above adverted to, the bones will separate very readily as soon as 
the point of the knife is applied to the ligaments thus put upon the 
stretch. The projection of the scaphoid bone is the only prominent 

Fig. 187. 




Fig. 188. 



point which can be referred to as a guide, but on the living body it 
may be impossible to feel it, in consequence of the swelling of the 
soft parts ; but these joints are so very easily opened, by any one 
acquainted with the anatomy of the foot, that there can be little dif- 
ficulty in accomplishing the operation. The future utility of that part 
which is left has been questioned by some ; but from what I have 
seen of these partial transverse amputations in the foot, I should in 
general prefer them to more extensive mutilation above the ankle. 
It has been asserted that the heel is drawn so much backwards and 
upwards, particularly in the case of Chopart's operation, that the 
weight of the body will be thrown on the cica- 
trix and the anterior ends of the bones ; but 
if the stump be kept in good position during 
the dressing, I do not think there is much 
cause for anxiety on this score. This stump 
(fig. 188), taken from one of my own cases, 
exhibits the extent to which the calcaneum 
and astragalus were acted on by the muscles 
of the calf. 

The bleeding during these proceedings on 
the toes and foot can be conveniently and effi- 
ciently arrested by an assistant compressing 
the tibial arteries at the ankle, or, if greater 
security is desired, a tourniquet may be put on 
at the knee as represented at p. 35. 

In performing these latter operations some 
transfix the sole of the foot with a small catlin, and cut the flap from 
this part at the first : others instead of transfixing proceed from the 
surface inwards; some open the joints below, others at the side, but 
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I give the preference to the plan described above. I would not, 
however, on all occasions limit myself to the articulations. If, for 
example, the proximal ends of the metatarsal bones could be saved, 
I would assuredly do so, and in such a case would make a semi- 
lunar flap on the upper part of the foot, as already directed, only a 
little nearer the toes ; then another below by cutting from the sur- 
face of the sole obliquely backwards and upwards towards the 
bones ; next I would clear around each bone a proper space for the 
saw or forceps, and then with one or other of these would divide 
the bones. I have seen a most excellent and useful stump saved in 
this manner. If, further back in the foot, the cuboid and scaphoid 
bones could be preserved, I should do so ; or, for the sake of saving 
as much of the organ as possible, I should be inclined in some in- 
stances to divide these bones in their middle with the saw. In the 
dissecting-room one seldom hears of any amputations in the foot ex- 
cepting at the joints, Hey ? s and Chopart's being the favourite exer- 
cises ; but occasionally it may be well to keep these hints in view. 
The recommendation seems like a recurrence to the old and rude 
method of chopping off a part with the aid of the chisel, mallet, and 
block, or of severing the disease with a single grasp of strong for- 
ceps, as used to be the summary work of ancient surgeons ; but it 
must be kept in mind that in reality the preservation of flaps forms 
the most important feature in the modern operations ; indeed, I am 
inclined to suppose that Mr. Hey, if we may judge from his own 
remarks, seemed to consider this as the chief feature of his own 
method, for in the first instance in which he preserved flaps he did 
not limit his incisions between the tarsus and metatarsus, but actu- 
ally removed a considerable portion of the former. 

Although on the dead subject the foot may be readily separated 
at the ankle, and the proceeding has on one occasion at least been 
accomplished on the living subject, it is an operation liable to so 
many objections, and presenting so few advantages, if indeed any 
can be claimed for it, that its consideration may with all propriety 
be omitted in such a work as this. 

When it is necessary to sacrifice the ankle, amputation in the leg 
may be effected in any part of its extent, according to the nature 
and seat of disease or injury. At one time it has been the fashion 
(this word being more applicable to the practice of surgery than 
some imagine) to amputate close above the malleoli, at another 
time close to the upper end of the tibia, and, again, the incisions 
have been made at all the intermediate distances : all these having 
been done by the same surgeon at different periods in his practice, 
whilst others have adhered, when circumstances would permit, to 
one particular part. Mr. Hey, finding that the stumps which he 
made immediately above the ankle did not on all occasions heal 
kindly, resorted at last to the middle of the leg, where he could 
procure more ample covering to the ends of the bones ; and some 
I have known so dissatisfied with the amputations which they have 
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performed close to the knee, that they have come downwards • thus, 
as it were, causing the two extremes to meet. 

In by far the greatest number of amputations in the leg which I 
have witnessed, the incisions have been made in its upper third, and 
I have myself pursued a similar plan. Most of the patients have 
been in hospitals, and the common doctrine that persons in this rank 
of life can more readily procure a wooden leg on which the body 
may be supported with the knee bent, than any other substitute 
having the resemblance of a natural leg and foot, has probably been 
the chief reason for operating so high. If the knee is afterwards 
to be kept bent, a long stump projecting behind will be inconve- 
nient, unseemly, and exposed to injury. But the knee may be kept 
straight, and an artificial limb applied, much lighter in appearance 
than the clumsy apparatus in common use, equally efficient, and 
also as moderate in price. This method, though still practised on 
the continent, and of old date among our own surgeons, has been 
almost entirely neglected till of late, when it has been revived by 
some practitioners. I have myself for several years been in the 
habit of preserving nearly a half of the leg, more or less, with the 
object of continuing the movements of the knee, and having such 
a substitute applied as that referred to. Here (fig. 189) is an ex- 



Fig. 189. 



Fig. 190. 





ample of a stump from one of my patients in King's College Hos- 
pital, and the other drawing (fig. 190) represents the substitute in 
question. The socket at the top of the pin (made of strong leather 
or of willow-wood), being well padded within, is fixed on the stump, 



AMPUTATIONS OF THE LEG. 379 

and the straps serve to attach it above the knee. I have seen a 
person thus provided move about as freely as if no loss had been 
sustained, and from all I have witnessed of the practice, am strongly 
inclined towards it in most cases. Dr. Laurie of Glasgow, who is 
one of the modern advocates for this plan, mentioned to me that 
one of his patients was frequently in the habit of walking twelve or 
fourteen miles a day with the utmost ease on such a limb. 

I have sometimes observed that it was more easy for the patient 
to rest the body on the bent knee than on the end of the stump, 
however well the latter may have been formed ; but in the gene- 
rality of instances the plan will be found to answer admirably well: 
and if the stump be made of such a length only as to fix into the 
socket, should it be found that the weight of the body cannot be 
sustained in this way, the projection when the knee is bent will 
appear so trifling that little objection can be taken to it. 

When the surgeon has a choice of parts, then, he should prefer 
operating about the middle of the leg. A stump of sufficient length 
for fixing any apparatus will thus be left, while at the same time 
the soft parts bear such proportion to the bones, that an excellent 
covering to their ends can be provided; whereas, if the incisions are 
made nearer the ankle this is not so certain. The operation may be 
conducted in the following manner : — A tourniquet being applied 
at the knee (p. 35), or the vessel commanded here or in the groin 
(p. 33) with the fingers, the patient being placed on a firm table, and 

Fig. 191. 




properly supported and held by assistants, one of whom should have 
charge of the part about to be removed, the surgeon should pass an 
amputating knife, about seven inches long, from one side of the limb 
to the other, close behind the bones, and cut a flap from the back of 
the leg, about three or four inches long, in proportion to the bulk of 
the member ; next he should draw the knife across the fore part of 
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the leg with a semilunar sweep between the points where the knife 
has transfixed : the large flap behind and the small one in front 
being drawn up by an assistant, he should then carry the knife round 
and between the bones, a little higher than the line of transfixion, 
and having cleared a space for the saw, that instrument should be 
applied, and the separation of the part effected. 

To the beginner this proceeding will be the simplest ; but to any 
one who has confidence in the use of the knife, I recommend the 
following method : The heel of the instrument should be laid on the 
side of the leg furthest from the surgeon, and the blade should then 
be drawn across the front, cutting the semilunar flap of skin, until 
its point comes opposite to where the edge was first laid on; without 
raising the instrument transfixion should next be made behind the 
bones, and the rest of the proceedings conducted as in the other in- 
stance. The operation when done in this manner will look some- 
what more elegant, (if the term be applicable to any such proceed- 
ing,) but can scarcely be said to possess any other advantage. 

Fig. 192. 




The drawings (figs. 191 and 192) will further elucidate these de- 
scriptions : the one (191) exhibiting the first position of the knife, 
and the outlines for the two flaps ; the other the attitude after trans- 
fixion, and as the blade is being carried downwards : both operations 
were done on the subject according to the method last referred to; 
and, in the lower part of the leg (fig. 192), as soon as the knife was 
thrust across behind the bones, the artist cried "stop," and pencilled 
the design as it is represented. I may here call attention to the 
acute angle at the junction between the two flaps : the incision is 
seemingly further back than there is any occasion for, and this will 
be most likely to strike those who may have witnessed only the 
method by transfixion first, and the transverse incision afterwards. 
By the latter proceeding the anterior and posterior do not correspond 
very accurately in their respective lengths, and so when the stitches 
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are inserted there is always a puckered irregularity at each angle, 
— the wound in the skin of the posterior flap being doubled on itself, 
as it were, whereas by carrying the incision backwards on each 
side of the limb in the first sweep, as above recommended, the point 
of the knife can not only be more readily inserted for transfixion, but 
also the surfaces will come more accurately together, and be better 
proportioned to each other than by the other method. 

The surgeon has not always the opportunity of selecting such a 
place as he might prefer for his operation, and is therefore occasion- 
ally forced to amputate very high. When this is the case, perhaps the 
nearer to the tuberosity of the tibia that the operation is performed 
so much the better. The popliteal artery can then be secured, when 
one ligature will suffice, instead of three, (two tibials and a fibular,) 
as will be required if the incisions are made a little lower. The 
proceedings may be conducted in the manner already described ; 
but in several respects they will not prove so satisfactory to the 
operator. First, if the limb is muscular, a fleshy mass, formed 
chiefly of the gastrocnemius and soleus, will be left, which will with 
difficulty be covered by the skin : the latter seems to retract more 
readily here than the muscular fibres, and the most expert operator 
can scarcely avoid the annoyance. I have seen a large granulating 
surface, on the end of the muscles projecting between the edges of 
the wound, remain open for months, and from all I have witnessed 
in such cases, I believe that the surgeon would do well to cut away 
some of the muscular fibres, after the flaps have been formed, so as 
to bring them down to a level with the skin. Such a proceeding 
will convey an impression to those who are inclined to be hyper- 
critical, of a want of skill on the part of the operator ; but he may 
console himself with the consideration that such practice is incul- 
cated by an authority so high as Mr. Hey, who distinctly recom- 
mends it as advantageous. In the limb emaciated by long-con- 
tinued disease, no such trouble is experienced, and an excellent pos- 
terior flap can always be made at once. Next, in the upper third 
of the leg it is often extremely difficult to seize the vessels and have 
the ligatures applied ; so much so, indeed, that I have seen a most 
expert surgeon, in despair, transfix the soft parts around the bleeding 
point with a tenaculum, and then surround them with a strong thread 
leaving the instrument to separate with the ligature, being afraid to 
withdraw it lest the noose should drop off. In this part of the lea- 
venous hemorrhage is troublesome occasionally, when the tourniquet 
is slackened, and it is often so when pressure by the fingers in the 
groin is resorted to ; it will generally cease as soon as the surfaces 
are approximated, but until then, while the arteries are being 
secured, a little pressure with the point of the finger will stem the 
flow. 

In whatever part of the limb the incisions are made, I invariably 
preserve a semilunar flap in front, varying in length, in different 
cases, from half an inch to one inch, or more. I prefer this to the 
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straight incision across the front, recommended by Mr. I Icy, 
believing that the opposite surfaces will thus fit more accurately to 
each other. The crest of the tibia often seems so sharp and promi- 
nent that it is well to remove it with the saw or forceps. I have 
seen it sometimes cause an ulcer in the skin, and exfoliate through 
the opening. 

The limb should always be held nearly in a straight position, and 
I am partial to the same attitude in the after treatment. If the pos- 
terior flap be somewhat deficient in length, the surfaces can be most 
readily approximated when the knee is bent, but the skin in front, 
being thus put on the stretch, is more apt to be injured by the spine 
of the tibia. 

Much has been said about the necessity of the surgeon's standing 
on a certain side of the limb in these operations. Some of the 
highest authorities have contended for the one side, others, equally 
good, have asserted that the opposite is better. It has been said, 
that as the fibula, in some part of its course, is a little behind the 
line of the tibia, there is some danger of the point of the knife 
passing between the bones, if the instrument is thrust from the inner 
side ; but it seems to me that, if the operator is not on his guard, it 
may happen when passed from either side. I have seen the occur- 
rence twice on the living subject, and recommend that, on which- 
ever side the surgeon places himself, he should always keep in view 
the possibility of such a piece of awkwardness happening, and by 
a very moderate share of attention there will be no danger of com- 
mitting such an error. I find one author, who insists on the advan- 
tages of invariably passing the knife from the outer side, equally 
strenuous in advising the surgeon to stand on the inside when he 
applies the saw, so that the fibula may be divided first ; and to 
follow up these directions it must of course be necessary to change 
sides between the use of the knife and the saw ! Another, who 
recommends transfixion from the outer side, also advises that the 
fibula should be first cut ; but he says nothing about the change of 
position, and it will be found exceedingly awkward to accomplish 
the section in this way ; indeed he must stoop, or perhaps get upon 
his knee, in order to bring the handle of the saw below the bone. 
Some have advised that the operator should always stand on the 
patient's left side, so that, with his own left hand, he may keep the 
part about to be removed in a proper position for the application of 
the saw ; for it may happen that the assistant who has charge of 
the lower part of the limb, will keep it so high as to cause the 
instrument to become locked in the groove, or else may depress it 
so much as to snap and splinter the bone. But it is erroneous to 
suppose, that in either of these events the fault always lies with the 
youth who holds the condemned part, for the same things happen 
if the limb above is not properly held, and as it also may be de- 
pressed or elevated, it follows that the surgeon's left hand must be 
equally useful above the wound as below it, and consequently that 
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if he is to trust to himself to steady the parts properly, he may just 
as well have his left hand above as below, and therefore be either 
on the patient's right side or on his left, as may otherwise be most 
convenient. 

For my own part, I think it a matter of indifference on which 
side the surgeon stands : the knife maybe pushed between the bones 
from either aspect, and on whichever side the person who guides it 
is placed, the work of the saw may or may not be properly accom- 
plished. If a well set instrument is used, there seems no good 
reason for insisting on the division of the fibula first. _ This bone 
cannot be kept so° steady after the tibia is cut, and it is therefore 
more difficult to use the saw well upon it. To effect this last object, 
here, as in other parts of the body, the hand should always, if pos- 
sible, be above the level of the blade. If the surgeon always stood 
on the inside of the leg, then the cutting edge could be placed 
obliquely, so as to give the best opportunity of using it in the most 
favourable position for the division of the fibula first, and also afford 
the most easy and efficient attitude for his own arm and body. If, 
however, he invariably stands on the outside, it is evident that, 
unless the limb be much turned inwards the fibula cannot be cut 
first, without the wrist being most disadvantageous^ depressed ; but 
the limb and saw may be so held that the division of both bones 
can be accomplished about the same time, whilst the heel of the 
instrument is but a very little under the horizontal line. It seems 
to me, however, that the necessity for the division of the small bone 
before the large, has been made a matter of too much importance. 

If the operator resolves on dividing one bone before the other, he 
should see that the saw is of sufficient breadth : indeed, it is of more 
consequence to look to this in the leg than elsewhere, for if the am- 
putation is very high, the great thickness of the tibia in this situation 
should not be overlooked. 

By sawing the bones individually, I have in certain instances ob- 
served that the fibula has been left somewhat longer than the tibia. 
This is a mistake which should be carefully avoided, for the promi- 
nence will not afterwards admit of any pressure on the part. Some 
have recommended that the fibula should actually be cut shorter 
than the other bone ; but in my opinion it is best to leave them on 
the scime level* 

When the amputation is very high, it has been proposed that the 
head of the fibula should always be removed for the sake of forming 
a better stump. This practice was at one time extensively put into 
execution in the Edinburgh hospital, by Messrs. Liston and Lizars ; 
but in consequence of the frequent occurrence of inflammation and 
suppuration within the knee, it was at length wholly abandoned. It 
has been averred that the synovial capsule at the head of the fibula 
very frequently communicates with that of the knee, and that, there- 
fore when the small bone is removed on these occasions, there is 
every probability of the large joint being opened. I have not my- 
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self observed the communication to be a frequent occurrence ; but 
the partition is on all occasions so very thin, that there will always 
be a likelihood of opening the knee in such a proceeding. Some- 
times these gentlemen dissected out the end of the bone after the 
saw had been used ; at other times, when the amputation was very 
high, the tibia was alone cut with this instrument, and a knife was 
carried round the head of the small bone, from within outwards, 
whilst the limb was forcibly abducted, and the fibula used as a lever. 
Unless, however, the bone be extensively shattered, or in a state of 
disease, it never should be entirely removed. 

The amputation in the leg which I have recommended, may be 
deemed that with the single flap, as originally proposed by Verduin; 
it will be observed, however, that such a portion of skin in front is 
preserved, that it may actually be called a double flap-operation. I 
have seen even a larger portion left in front, so as to give the pro- 
ceeding still more the character of the double flap-operation ; but 
one half of the stump appeared to me so like a bag of skin, contain- 
ing pus within, that I was not impressed with any advantage which 
the method presented, unless it w r as that it allowed the surgeon to 
depend less on the bulk of the posterior flap, and thus enabled him 
to avoid the inconvenience of a large mass of flesh, such as has 
already been adverted to. 

I have also seen lateral flaps made after the manner practised by 
Roux, by transfixing from before backwards ; but although the ope- 
ration was done by an adept in the use of the catlin, the stump was 
the worst I ever saw, and I should no more think of preserving 
lateral flaps here, than in the lower third of the fore-arm. In the 
latter case, although it might be easy to preserve a covering to the 
ends of the bones, from the radial and ulnar aspects of the member, 
it is quite evident that this can be most efficiently done from the 
posterior and anterior surfaces ; and although the character of flat- 
ness is not so conspicuous in the leg as in the fore-arm, I am, never- 
theless, of opinion that there is some resemblance, and that it is best 
to look to the corresponding surfaces in the lower limb. A single 
flap might be preserved from the tibial or fibular side, should it be 
deemed necessary ; but such proceedings need no separate descrip- 
tion here, as they can scarcely be deemed among the regular ope- 
rations of surgery, and any one possessing a moderate share of. 
anatomical knowledge, and of dexterity with the amputating instru- 
ments, can have little difficulty in preserving a covering, of skin at 
least, from any side of the limb. 

Whichever proceeding is followed, and in whatever part of the 
leg the incisions are effected, the general rule of preserving an inch 
too much rather than the least portion too little, should always be 
kept in view. The young surgeon will find three or six months after 
amputation that he will have more reason to be well satisfied with 
a stump which looked somewhat clumsy at first, than with another 
which possessed all that finical neatness which may have captivated 
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the spectator at the time, but will make an indifferent appearance 
when compared with the other at some future date. I have only 
once known a flap made too long in this situation. The operator ap- 
parently had a dread that his flap would be too short, and had made 
sure that it should not have this fault, by reserving nearly the whole 
textures on the back of the limb. 

Amputation at the knee-joint has never, to my knowledge, been 
performed in this country ; and, notwithstanding the testimony of 
Velpeau in its favour, there seems little inclination on the part of the 
practical surgeon to prefer it to the ordinary method below or above 
the articulation. Since the operation was done by Hoin in 1764, it 
has been occasionally performed, and the results coming under Vel- 
peau's observation seem to have been favourable enough. Being in 
no position to speak from personal experience on such a proceeding, 
I shall not dwell on the subject further than to state, thft by making 
a semilunar incision in front, extending from one side of the knee to 
the other, then passing through the joint, by dividing the mucous, 
lateral, and crucial ligaments, and reserving another semilunar flap 
behind, there can be little difficulty in forming a covering to the end 
of the femur, notwithstanding the great extent of articular surface. 
The patella may be left, or removed, according to circumstances. 
It need scarcely be added, that the operation can be thought of only 
when the end of the femur is unaffected by disease or accident. 

Amputation in the thigh may be performed in a variety of ways : 
perhaps the following, which is in most respects similar to that ori- 
ginally done by Vermale, may be found as efficient in every respect 
as any other, more especially in the lower third of the member. 
The femoral artery being commanded, as described and represented 
at pp. 33 and 35, the surgeon, standing on the outside of the limb, 
should grasp the outer side of the thigh between his fingers and 
thumb, and having drawn them as it were from the side of the bone, 
should pass the knife from before backwards, or rather from above 
downwards, as it is here represented (fig. 193), and then cut down- 
wards and outwards so as to form a flap, the extremity of which is 
pointed out by the dotted line on the outer side ; next, the knife should 
again be introduced in front, and carried backwards in a line with 
its original course, but on the opposite side of the bone, when by 
cutting again downwards, and towards the surface, as partly indi- 
cated by the other dotted line, the inner flap is formed : both of them 
should then be drawn upwards with considerable force by the hands 
of an assistant and an incision made round the bone, fully an inch 
higher than the place of transfixion: the saw should then be applied 
in the course of this last cut, and the separation completed by divi- 
sion of the bone. In transfixing, the point of the knife should be 
thrust directly down to the femur, with which it should then be 
kept in close contact as it is carried round to the opposite surface, 
and this process will be greatly facilitated by grasping the limb as 
directed. 
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The assistant who has charge of the ilaps should not forcibly 
elevate the one first made, as the knife is thereby prevented from 
passing readily across the limb the second time: he can scarcely, 
however, be too energetic after the other is cut in drawing both 




upwards, so as to give plenty of room for working the saw without 
rubbing against the soft parts. The femoral artery is not divided 
until the second flap is formed ; indeed, Vermale had this in view 
when he made his external wound first ; but I do not think it of 
much consequence whether this vessel is cut across first or last, pro- 
vided the surgeon takes sufficient care to have the vessel properly 
commanded above, or has sufficient self-confidence in the event of 
an accidental mistake, to grasp the limb, and thus whilst he may 
arrest the bleeding with one hand he can seize the vessels with the 
forceps held in the other. I deem the proposal of saving the artery 
to the last as of little consequence, and am generally in the habit of 
making the inner flap first instead of the outer, as I can thereby see 
the progress of the knife much more clearly during the second 
thrust. 

The next drawing (fig. 194) exhibits the appearance of the stump 
with lateral flaps. It will be found during the dressing, that care is 
required to keep the soft parts in their proper and natural position : 
they have a tendency to fall backwards, and thus the end of the 
femur comes nearer the anterior angle of the wound than it should 
be : moreover, it will be found in the course of a few weeks, that 
the parts behind are all more drawn upwards than those in front, 
and at last the bone seems to have a very scanty covering. To 
provide against the latter occurrence it may be well to leave the 
flaps a little longer behind than in front, and for the former, the 
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bandage, properly applied after the first ten or twelve days, will do 
all that is required, if the dresser is careful in keeping the soft tex- 
tures well forward during its adjustment. 

In figure 193, the point of the knife is nearer the table than it 
should be on the living subject, 
for by passing it somewhat ob- Fig. 194. 

liquely to the long axis of the 
femur the soft parts can be kept 
longer below (or behind) than 
they might be if transfixion were 
made at right angles. The young 
surgeon should remember, how- 
ever, that if he slopes the knife 
in this way, and if the knee is 
much bent, as it often is in cases 
of white-swelling, there is a risk 
of thrusting its point into the calf 
of the leg below, as I have actu- 
ally witnessed on the living body. 

The projection of the bone through the anterior part of the wound, 
when the amputation is above the middle of the thigh, has been 
found so difficult to counteract, in consequence partly of the action 
of the psoas and iliacus internus muscles, and the weight and con- 
traction of the muscles behind, as to induce most surgeons who 
practise the flap operation to select the covering from the anterior 
and posterior surfaces ; in fact, it is now generally the custom with 
some operators to make anterior and posterior flaps in all parts of 
the thigh, and I have myself latterly often resorted to this method, 
partly with a view to obviate the ill effects above referred to, but 
chiefly because I find it to possess an advantage over the other, 
which does not seem to have attracted so much attention as, in 
my opinion, it deserves. The operation I perform is as follows : — 
grasping the soft parts, so as to bring them well forward, I push 
the knife across from the outside and form a flap in front ; this 
being slightly elevated I again carry the knife in the direction which 
it first took, but behind the bone, and form the second flap from the 
posterior surface, taking care to leave it at least an inch longer than 
the anterior: the rest of the proceedings are conducted as in the 
other operation. The dotted lines in the next cut (fig. 195) exhibit 
the comparative length of the flaps, and the seeming arch of the 
thigh has been accurately represented from nature. "When the 
knife is thus placed, if the parts are as fully drawn forwards as 
they should be, they give this appearance of distortion, but the sketch 
was purposely taken in this stage of the operation with the object 
of illustrating this feature, and the manner in which the operator 
may employ his left hand when he stands on the left side of the 
limb about to be removed. If an operation of this kind is done 
towards the lower part of the thigh, it is impossible to make the 
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anterior flap sufficiently large unless the skin and other textures are 
well elevated before the knife is applied. 

Fig. 195. 




A moment's reflection on the anatomy of the thigh will be suf- 
ficient to convince any one of the greater tendency to shortening of 
the muscles on its posterior surface than on the anterior : here, with 

the exception perhaps of the 
F 'g- 196 - sartorius, which, however, will 

not be in the anterior flap if the 
amputation is low down, the 
only muscle likely to retract 
much is the rectus, but it lies 
so close to the bone, and, more- 
over, its fibres are so peculiarly 
arranged, that its sphere of con- 
traction is but limited, when 
compared with that of those on 
the opposite side, where the 
semi-tendinosus, semi-membra- 
nosus, and biceps, with part of 
the adductor magnus, have so much scope, and are so far separated 
from the femur, that it would not, judging from physiological con- 
siderations only, be unreasonable to anticipate very considerable 
retraction. On the living body this actually occurs, and whatever 
operation is performed, unless some provision is made on this 
account, so that at first the parts behind shall be longer than those 
in front, the stump after a time will never look well. I have now 
frequently performed amputation in the thigh after this method, and 
can speak highly in its favour. The preceding figure (19G), taken 
from a stump made in this way by my colleague Mr. Partridge, 
shows an ample cushion on all sides, with that prominence in front, 
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formed by the end of the bone, such as is not unfrequently seen in 
stumps in this part of the limb. 

The femur is covered with such a mass of soft textures on its 
whole circumference, that, as I have already remarked with refe- 
rence to amputations in the arm, the flaps may be taken from any 
opposite aspects, and I have frequently made them partly from the 
sides and partly from before and behind. Sometimes, as has actu- 
ally occurred, it may be deemed requisite to have only one flap, 
and that may be taken from any side which is free from disease or 
injury. Dr. Little, of the Sligo County Hospital, has informed me 
of an instance in which he preserved a large single flap from be- 
hind, — the wound and cicatrix being thus, in some respects, like 
those after the single flap below the knee. Here possibly, as Dr. 
Little imagined, there may be an advantage in the cicatrix being 
in front of the bone, and thus less exposed to pressure whilst in the 
socket of a wooden leg. With such a flap I should cut away a 
considerable portion of the great sciatic nerve, so that it might not 
by any chance be brought to lie against the divided surface of the 
femur. 

I need scarcely add, that circular operations may be performed 
on any part of the lower limb ; I shall not, however, describe any 
of them in particular, but will refer the reader to the introductory 
chapter on amputation, especially to that part where this mode of 
procedure is described. Although it is my opinion that casualties 
must follow circular operations more frequently in this extremity 
than those by flap, I feel bound to say, that I have seen stumps of 
an admirable kind after the circular mode, both in the leg and 
thigh. Perhaps the proper period to judge of the excellency of a 
stump is after the lapse of months or years, and the last case of the 
kind which has come under my notice is one below the knee (made, 
I believe, by my friend Mr. Rutherford Alcock in his Spanish cam- 
paign), which will bear a comparison with the most finished per- 
formance by the flap. 

I have recommended the outside of the limb as being the best to 
stand upon in amputation of the thigh, and if the operation is to be 
done with the anterior and posterior flaps in the upper third of the 
limb, it will be found that if the knife is passed from within out- 
wards, the other thigh will make it difficult to depress the hand suf- 
ficiently to enable the operator to elevate the point over the front of 
the bone ; in short, he will discover that all the movements of his 
right hand will be very much cramped if he places himself between 
the patient's legs, or if, for example, in amputating in the upper part 
of the right thigh, he places himself on the patient's left side, he will 
find that what between the difficulty already referred to, and having 
to stretch across the patient's body, the whole proceedings are both 
troublesome and awkward. 

In any of these operations the superficial femoral artery will first 
demand attention as soon as the part is removed. The vessel is 
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never difficult to discover, but sometimes, particularly when the 
transfixion is from the outside, it will be found split for an inch or 
more. In such a case, as well as when the artery is cut almost 
directly across, it must be cautiously separated from the vein with 
the points of the forceps, and slightly drawn out of its sheath, ere 
the ligature is applied. The anastomotica magna may require 
ligature in the lower third of the thigh, but in general the main 
vessel is either cut across or tied above this branch. Higher up the 
branches of the deep femoral may require three or four additional 
ligatures : but it is difficult to say how many may be necessary, for 
I have seen an instance where even the main vessel did not bleed, 
(the case was one of gangrene,) so that it was more choice than 
necessity that induced the operator to put a thread around it, and 
most practitioners of experience must have seen occasional exam- 
ples where one ligature was sufficient, whilst in others eight, ten, or 
a dozen, may have proved not more than enough. Jn the upper 
part of the thigh venous hemorrhage will often cause annoyance, 
but it usually ceases as soon as the pressure in the groin is taken 
off, and invariably does so when the flaps are laid together. The 
point of the finger will here also (as in the leg) be of service for a 
time. 

Amputation at the hip-joint has now been so frequently performed, 
that the surgeon needs no other justification for resorting to it. 
than the urgency of the case ; and although no reasonable practi- 
tioner would ever attempt it except as a last resource, it is some- 
what satisfactory to know, that with all the disadvantages under 
which it has been performed, particularly in military practice, and 
notwithstanding the fearful shock which must of necessity attend 
such an extensive mutilation, the success of the operation has pro- 
bably been such, that one patient out of every three on whom it has 
been performed has been saved. It is difficult, however, to collect 
the proper data for the statistics of this operation, but I believe I 
am within the mark in the above statement. During my residence 
in Edinburgh the operation was done four times, twice by Mr. 
Liston and as often by Mr. Syme: all the patients died, although 
one of the latter gentleman's cases may actually be deemed to have 
succeeded, for the wound was entirely healed, when, unfortunately, 
effusion into the peritoneal cavity caused death within eight weeks 
after the operation. 

Fewer methods of operating on this joint have been proposed than 
on the shoulder, yet there is no lack of choice here cither, for fifteen 
at least have been described. The remarks which have been made 
with reference to amputation at the shoulder-joint, p. 256, are equally 
applicable here: anyone familiar with anatomy, and possessing a 
moderate share of dexterity with the knife, may without much diffi- 
culty disarticulate the head of the bone, either by a circular or flap 
incision, and whether, in following the latter method, transfixion is 
resorted to or the textures are cut from without towards the joint : 
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neither does it seem of much consequence from which surface the 
stump is formed, — whether a flap is left longer on one side than on 
the other, nor whether, indeed, there is one flap only, or that the 
stump is formed of two. 

Most surgeons have preferred the flap operation in this situation, 
and as it is the method which I have seen admirably put into exe- 
cution on the living body by Mr. Liston, I should feel on all occa- 
sions inclined to prefer it, although circumstances might necessitate 
certain modifications which I shall refer to after describing the pro- 
ceedings. Previous to the operation, every arrangement should be 
made regarding assistants, instruments, and other appurtenances, 
and nothing should be left to chance on such a momentous occasion. 
The table should be very stout, of a convenient height, not so broad 
as to prevent the surgeon and assistants being in close contact with 
the patient, and a folded blanket, with a couple of pillows should be 
on its upper surface. The patient's breech should be brought close 
to the margin of the table, and the sound limb should be fastened to 
one of its legs. An assistant should stand immediately behind the 
surgeon, whose chief duty will be to raise the first flap and compress 
the femoral artery : another should stand opposite to hold the pelvis 
steady and assist in keeping the patient's body from slipping ; a third 
may also be useful at the shoulders to assist in this, as, from so 
much of the body being beyond the table, and perhaps also from the 
mode of operating, there is a chance of the pelvis falling over the 
margin : a fourth should have the limb entrusted to his care, and he, 
with the other who has charge of the artery, should clearly under- 
stand the intended movements of the surgeon, as the immediate and 
satisfactory accomplishment of the operation depends much on the 
simultaneous movements of the whole three. If the circumstances 
are favourable, and the arrangements well preconcerted, the whole 
proceedings, in so far as the removal of the limb is concerned, may 
be gone over in so brief a period, that the term " simultaneous" may 
be used with propriety. On the dead subject the operation may be 
done in twelve or twenty seconds, and it may, as I have seen, be 
accomplished with equal celerity on the living. The surgeon, stand- 
ing on the outside of the limb, should insert the point of a long 
catlin about midway between the anterior superior spinous process 
of the ilium and trochanter major, keeping it rather nearer the 
former than the latter; he should then run it across the fore part of 
the neck of the bone, and push it through the skin on the opposite 
side, about two or three inches from the anus ; next, he should carry 
it downwards and forwards, so as to cut a flap from the anterior 
aspect of the thigh, about four inches in length. When the blade 
is entered, the limb should be held up, and even slightly bent at the 
joint ; the instrument will then pass along more readily than if all 
the textures were thrown on the stretch, and moreover, there is 
greater certainty of passing it behind the main vessels, and even 
dividing some of the fibres, if not the whole, of the iliacus interims 
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and psoas muscles. As the knife is carried downwards, the assistant, 
who stands behind the operator, should slip his fingers into the 
wound and carry them sufficiently far across to enable him to grasp 
the femoral artery between them and the thumb : this he may do 
from the inside or outside at will, and with the right or left hand, as 
may be most convenient, the same grasp enabling him to raise the 
flap as soon as it is completed. The right hand is represented in the 
drawing (fig. 197), which exhibits part of the operation on the left 

Fig. 197. 




hip, but some might prefer the other hand, although I should myself 
put more reliance in the grasp of the right. The flap being raised, as 
here exhibited, the point of the knife should then be struck against 
the head of the bone, so as to divide the anterior part of the capsular 
ligament and any textures in this situation which may not have been 
included in the flap. To facilitate this part of the operation, the knee 
should be forcibly depressed by the assistant who holds it; the head 
of the bone will thus be caused to start from its socket, and if the 
round ligament is not ruptured by the force, a slight touch with the 
edge of the knife will cause it to give way. At this period, depression 
being no longer required, the assistant should bring the head of the 
femur a little forwards to allow the knife to be slipped over it, and 
when it is in the position represented in the design, it should then be 
carried downwards and backwards in the course of the line, so as 
to form a flap somewhat longer than that in front, the last cut com- 
pleting the separation of the limb. 

By means of the fingers of assistants (and here one or two more 
than those referred to may be of service) and the application of 
sponges, the bleeding may in some degree be restrained until liga- 
tures are applied. If the vessels seem large on the posterior flap, it 
will be best to secure them first, and then the femoral and such other 
branches as may require ligature in the front flap should be attended 
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to. If, however, there is any fear of the main vessel eluding the 
grasp of the assistant, there will be greater safety in tying it first. 
If, in making the anterior flap, the knife is kept close to the femur 
for some way down, the superficial femoral will not be divided 
until the incision is nearly completed, and this branch with those of 
the profunda may all be sufficiently compressed whilst the hand is 
used in the manner above described. 

Delpech and others have recommended ligature of the femoral 
artery as a preliminary step, but it seems unnecessary, and the pro- 
ceeding has not been frequently resorted to. Pressure with the 
thumbs on the brim of the pelvis has also been recommended : but 
as there can be no bleeding of any consequence until the main 
vessel is cut across, and as it is quite possible for the assistant to 
have his fingers behind it, as the surgeon cuts towards the surface, 
this preliminary pressure is not required : should the assistan 1 , how- 
ever, be unable to squeeze the flap sufficiently tight, he should at 
once apply pressure on the common femoral at Poupart's ligament, 
with the thumb of the hand which is free, or he may commit the 
flap to the charge of another, and apply both. When thus placed, 
however, they may prevent the flap being raised with the same 
facility as when they are absent, and it is of some consequence that 
the operator should see where to apply the knife when he is about 
to cut the capsular ligament. 

I have not inculcated the necessity of introducing the point of the 
blade a certain number of lines distant from the spine of the ilium, 
nor have I been very precise as to the exact distance from the anus 
at which it should protrude, for I believe that the operator, instead 
of limiting himself to lines here, may actually take the freedom of 
inches : his object should be to make as broad a flap in front as the 
method by transfixion will admit of; but whether he pushes in the 
knife, or brings it out, an inch above or the same length below cer- 
tain given distances, seems to me of very little consequence : if he 
begins low down, he has to cut so much deeper, as it were, ere he 
reaches the capsule, and if this is a disadvantage, it is, perhaps, com- 
pensated by the wound on and near the surface being a little further 
from the trunk: if he introduces the point much behind the tensor 
vaginas femoris, he cannot with safety carry it so near the anus as 
if it were pushed in front of that muscle, and so what he strives for 
on one side is lost on the other. 

Next to having command of the vessels, the management of the 
thigh may be deemed the most important part of the assistants' 
duties. If he to whom this task is allotted does not depress forcibly, 
and then raise the head of the bone, as has been directed, the dis- 
articulation can never be easily or rapidly accomplished : besides, 
to do his work well, he should be careful when the surgeon is form- 
ing the posterior flap, not to abduct the thigh or allow it to be 
turned forward on its own axis, as the knife is thus apt to get be- 
tween the head of the bone and the trochanter^ so that its progress 
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is completely arrested by this process. I have frequently seen this 
occur on the subject, and the artist has been careful in showing the 
limb in a proper position to obviate this difficulty. It is evident, 
however, that these manoeuvres with the femur cannot be practised 
on all occasions, as for example in gun-shot fracture of the neck of 
the bone, and the operator must therefore do the best he can, under 
the circumstances, in disarticulating. In such a case the knife, 
after the formation of the first flap, might perhaps be insinuated be- 
tween the fragments, although probably this plan would not suc- 
ceed, as I have, in fractures in other parts requiring amputation, 
known its progress arrested or impeded by a small fragment or 
splinter : if then, the circumstances did not seem favourable for 
such a proceeding, the head of the bone might be dissected out, and 
the blade then placed behind it ; but I should feel most inclined 
under the circumstances to make the posterior flap immediately 
after the first is formed, by transfixing a second time, as in the am- 
putation of the thigh with anterior and posterior flaps, and then 
apply the saw above the seat of fracture, if that were possible ; if 
this could not be done I would use it at any other convenient part, 
and the limb being removed, and the vessels secured, would then 
with a scalpel or bistoury remove the remainder of the bone. It is 
possible that in such a case (indeed I have seen it on the living 
body) the femur might separate at the seat of fracture after division 
of the soft parts, and in such an event the end of the upper frag- 
ment would require to be smoothed, or perhaps its entire removal 
might be necessary. 

In certain cases of disease or injury in the upper portion of the 
bone the surgeon may find it impossible to determine the condition 
of its neck and head, and perhaps in such examples it would be 
best to amputate through the trochanters ; and then, should it be 
necessary, remove the head of the bone. I have often amputated 
at the hip-joint on the dead subject in this manner, and have found 
it a simple proceeding to cut out the head : as soon as the limb is 
separated, the end of the upper portion should be seized with the 
left hand, and turned in the requisite directions to expedite the appli- 
cation of the knife in the capsular ligament, and when a sufficient 
opening is made in this part, in front, or towards the inside, a slight 
twist will cause the disarticulation. 



PART IV. 

OF THE HEAD AND NECK. 

CHAPTER I. 

DISSECTIONS OF THE JVECK. 

The dissection of the head and neck may be conducted on the 
same subject as that on which the superior extremity was examined. 
If, however, another and a better can be procured, it may be well 
to take the advantage. 

The posterior part of the neck presents so little that is interesting 
to the surgical anatomist, that only a brief space of time need be 
devoted to the dissection. The body should be placed in the posi- 
tion described at p. 174, when, if the skin has not yet been taken 
off the trapezius, an incision should be made from the spinous 
process of the first dorsal vertebra to the acromion process of the 
scapula, another should next be carried from the point first named 
upwards to the occipital tuberosity, and from this a third should be 
made to the mastoid process of the temporal bone. The skin and 
cellular membrane may then be dissected towards the side of the 
neck, so as to expose the whole of the upper end of the trapezius, a 
portion of the sterno-mastoid and part of the splenitis. 

In this stage of the dissection there is nothing of much surgical 
consequence. It may be noticed that there is less fat immediately 
under the skin than in some other regions ; that the cellular texture 
is in considerable quantity, but dense and fibrous. The occipital 
artery may be observed midway between the occipital protuberance 
and mastoid process, emerging from below the splenius capitis, in 
its course towards the scalp. 

I need not describe the mode of dissecting the muscles on the back 
of the neck for surgical purposes. As the student takes off each 
layer attached to the cranium, he may observe that beneath the line 
leading from the occipital protuberance to the mastoid process the 
occipital bone is so covered with muscular attachments, that it 
would be almost impossible from any external examination to detect 
fractures in this situation, and also that in the event of applying a 
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trephine in this place, it will be necessary to divide the attach- 
ments of several muscles. Such a proceeding is, however, very 
rarely required. 

As it is presumed that the back of the neck may have already been 
dissected for the purpose of ordinary anatomical investigation, it 
need scarcely be again examined merely for surgical purposes, and 
therefore the subject may be at once placed on its back, with a 
block between the shoulders, of sufficient height to permit the head 
to hang with the parts in front on the stretch. 

The side of the neck may be first examined ; and whichever is 
selected, the head should be so turned as to stretch the skin com- 
pletely. The dissecting-hooks had better be fixed to the chin and 
table, to keep all steady. An incision should then be made along 
the course of the clavicle from one end of that bone to the other ; 
the knife should next be carried along the base of the lower jaw, 
from the chin, under the lobe of the ear, as far as the mastoid pro- 
cess, and the two incisions should then be connected by a third one, 
passing from the middle of the one to that of the other. The skin 
should now be dissected off the platysma myoides, as far as the 
anterior and posterior margins of this muscle ; the anterior flap 
should be carried forward to the mesial line, the posterior back- 
wards to the mastoid process, and a line leading downwards to the 
acromion. Skin, fat, and cellular texture should be raised at once, 
so as to display the platysma-myoides, which muscle may now be 
seen throughout its length and breadth, with the exception, perhaps, 
of some of the fibres at the upper and lower ends which extend be- 
yond the transverse incisions. It will be observed that this muscle 
does not cover any of the mesial line, nor does it lie over any part 
of the parotid gland ; condensed cellular membrane will as yet be 
seen in these situations. Perhaps a blue discoloration will be ob- 
served in the middle of the muscle, parallel with its fibres, indicating 
the situation and course of the external jugular vein ; if not, there 
may probably be such a mark along the anterior border of the 
sterno-mastoid, in the course of the anterior jugular, when such an 
irregularity exists. 

The platysma-myoides should be raised by dividing its fibres ob- 
liquely in the course of the sterno-mastoid, and dissecting the two 
portions of the muscle, one upwards, the other downwards, when, if 
nothing but the muscle has been interfered with, the whole side of 
the neck will seem covered with a dense layer of cellular membrane, 
which is usually denominated the superficial fascia. 

The course of the external jugular may now be more clearly seen 
passing from about an inch in front of the angle of the jaw, almost 
in a straight line downwards, until it disappears in the cellular sub- 
stance at the root of the neck, above the middle of the clavicle. As 
the vessel lies embedded in the fascia, it will be requisite to raise the 
cellular membrane from its outer surface, to permit its course being 
traced at this stage of the dissection. 
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An incision should now be made along the course of the sterno- 
mastoid, from one end to the other, and the fascia may be dissected 
upwards and downwards, so as to expose the outer surface of that 
muscle, and also its anterior and posterior margins. The external 
jugular vein should still be left, and the superficialis colli nerve, 
which seems nearly parallel with the vein, and not far from it in 
this situation, may also be allowed to remain. If the handle of the 
scalpel is slipped under either margin of the muscle, it will now 
be seen that the fascia is so connected with a deep layer, that a 
kind of sheath is formed for the sterno-mastoid, throughout the 
greater part of its extent. 

The textures immediately above the clavicle may first be exa- 
mined ; and for this purpose the flap of superficial fascia should be 
turned downwards, or removed in any convenient .manner, care 
being given to preserve the external jugular vein, and notice taken 
of some twigs of nerves which run downwards in this situation, 
towards the skin, in front of the chest. When the cellular membrane 
is detached, the clavicle will be more fully exposed than hitherto ; 
the posterior margin of the sterno-mastoid will be more distinct, and 
the anterior border of the trapezius should also be cleanly dissected 
for an inch or more above its attachment to the clavicle. A space 
will now be distinctly observed between the two last-named muscles, 
which will vary in breadth according to the extent of attachment 
of each of them to the bone ; in some subjects it will be about two 
and a half inches, in others much more, so that very little of the tra- 
pezius may be seen in the position in which the subject is supposed 
to lie in the present dissection. The exact limits above to this space 
need not attract much notice ; if the two muscles which form its 
lateral boundaries have each a broad attachment to the cranium, 
they may approach so closely as to give it a triangular shape, but 
the upper part merits no especial attention from the mere surgical 
anatomist. Below, however, there is much of importance. As yet 
only fat and cellular texture will be noticed immediately above the 
clavicle ; but if a little of this be removed, the lower end of the 
external jugular vein will be more distinctly made out than hitherto ; 
in addition, the posterior belly of the omo-hyoid may now be seen 
passing obliquely upwards and inwards, and leaving a small trian- 
gular space between it, the clavicle, and the sterno-mastoid. This 
space varies considerably in size ; sometimes the omo-hyoid is so 
low,— so close to the clavicle, that it (the space) is scarcely appre- 
ciable ; generally, however, it is of such dimensions, that there can 
be no difficulty in perceiving it. In some rare instances the muscle 
takes a few fibres from the clavicle, or occasionally is attached to 
this bone instead of the scapula (of both of which irregularities I 
have seen examples), and in such cases the muscular fibres occupy 
the usual place of the triangle. The omo-hyoid should now be 
drawn slightly upwards (if attached to the clavicle it should be 
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divided), and by carefully detaching the fat and cellular substance 
lying between it and the first rib, the subclavian artery may be 
exposed in this situation, as also the important parts in its immediate 
vicinity. Perhaps in making the dissection the posterior scapular 
(transversalis colli) and supra-scapular (transversalis humeri) arte- 
ries, with their accompanying veins, may have already been ob- 
served ; the former is somewhat irregular in regard to size and 
situation, but the latter is seldom so, and will generally be met with 
immediately behind, and parallel with the clavicle. These vessels, 
if traced towards the mesial line, will be perceived to lie close in 
front of the anterior scalenus muscle, whose fibres may be seen 
directly behind the outer margin of the sterno-mastoid. If, however, 
the clavicular portion of the latter muscle is broad, the former may 
be completely covered, and the dissector will not have a good view 
of it unless he divides a few fibres of the sterno-mastoid. The 
anterior scalenus deserves particular notice, and both eye and finger 
should be made familiar with it. The tuberosity on the first rib into 
which it is inserted should be felt, if possible, with the point of the 
finger ; but it is seldom so distinct as some have described it. Im- 
mediately on the outer part of this tuberosity or outer margin of 
the lower extremity of the anterior scalenus, the subclavian artery 
will be observed, lying in a slight groove on the upper surface of 
the first rib. From half an inch to an inch of the vessel will now 
be exposed, but this will depend a good deal on the shape of the 
neck — particularly on the position of the rib — for generally when 
this bone slopes much downwards, as it often does in long-necked 
persons, the subclavian artery and contiguous parts above the cla- 
vicle are most extensively exposed in the present stage of the dis- 
section. But in any subject the extent of parts seen above will 
depend a good deal on the position of the latter bone ; for if the 
shoulder is much raised, the collar-bone is so thrown up against the 
side of the neck, that no portion of the artery can be seen in this 
situation ; on the contrary, if the shoulder be drawn downwards, 
the triangular space in which the vessel is placed is always consi- 
derably increased in size. 

The subclavian on the first rib, may be observed to have the vein 
in front and a little lower, the inferior cervical nerves with the first 
dorsal being above and somewhat behind the artery. The vein is 
but loosely connected with the artery in this situation, the scalenus 
anticus being between them ; but the inferior nerves are so close 
upon it, that there need be little wonder that on the living subject 
the one should, for a time, be mistaken for the other. 

Before the space in which these parts are situated can be clearly 
examined, and more especially before the nerves can be displayed, 
the omo-hyoid muscle must be drawn upwards and backwards ; and 
it will here be observed, that it is better to draw it upwards on such 
occasions rather than downwards, as, by the latter movement, the 
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muscle is thrown on the stretch, whilst the triangular space is 
increased by the other proceeding. The difference may be worthy 
of notice on the living subject. 

After the parts have been carefully examined in their present 
condition, the clavicular portion of the sterno-mastoid may be 
divided close to the bone, and then by turning the separated portion 
a little aside, the anterior scalenus may be more clearly exposed. 
The transversalis colli and supra-scapular arteries will now be more 
completely seen, particularly if a little cellular texture be removed ; 
and, in addition, the ascending cervical may also be perceived run- 
ning upwards along the inner margin of the muscle. The phrenic 
nerve may likewise be observed on the inner margin of the scalenus. 
The muscle should now be cut across, from its outer margin, and 
by this proceeding it will be seen that a considerable additional 
portion of the artery will be brought into view : it may also be 
observed that the division of the fibres will, with ordinary caution, 
be accomplished without risk of injuring either phrenic nerve or 
the arteries which cross the muscle. Perhaps, now, the deep cer- 
vical branch of the subclavian may be brought into view, as this 
vessel often arises from the main artery between the scaleni mus- 
cles ; possibly, however, it may have been seen at an earlier period 
of the dissection, in front of the cervical nerves, or dipping between 
them in its course backwards. 

During all these dissections the external jugular vein may have 
been left untouched, but it will generally be of advantage to divide 
it, a couple of inches above the clavicle, at an early period of the 
proceedings. Several veins will also have been noticed passing 
obliquely downwards and forwards through the triangular space, 
which may, with the jugular, have been left or removed at will. 

The internal margin of the sterno-mastoid should now be exa- 
mined. The semi-tendinous attachment to the sternum should be 
cleared, and the margin of the muscle for several inches upwards 
should be accurately made out. The cellular membrane covering 
the sterno-hyoid and the sterno-thyroid muscles should then be 
removed, and notice should be taken of the considerable hollow 
now left on the inner margin of the sterno-mastoid. In making the 
last part of the dissection, various veins may have been met with 
in their course downwards through the loose fat and cellular sub- 
stance which occupy the hollow alluded to. About midway between 
the sternum and the hyoid bone, the upper belly of the omo-hyoid 
will be observed, passing obliquely upwards to the body of that bone. 
This muscle should be cleaned up to its attachment, and the anterior 
belly of the digastric should also be cleaned, between the hyoid bone 
and its attachment to the lower jaw. The cellular membrane be- 
tween the line formed by these two muscles in front, and the sterno- 
mastoid behind (being part of the superficial fascia), should now be 
raised, and thus the anterior margin of the last named muscle, with 
a large portion of both the parotid and submaxillary glands, will be 
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brought into view. In making this part of the dissection, it may be 
remarked that the fascia is here of considerable density and firmness. 
It may now be observed that between the base of the lower jaw 
and the point of approximation of the sterno-mastoid and omo-hyoid, 
there is a kind of triangle bounded on each side by these two mus- 
cles,— the inner side being completed by the anterior belly of the 
digastric. 

If the cellular membrane is now cautiously divided, a little above 
the omo-hyoid muscle, and close to the sterno-mastoid, the common 
carotid artery will be exposed, and by continuing the dissection 
upwards, the vessel may be traced to its bifurcation. In doing so 
the descendens noni nerve may be seen, either outside of the mem- 
brane which covered the artery, or actually in its substance ; and 
in raising the superficial fascia, as also in making the latter part of 
the dissection, several veins may have been observed, some passing 
to join, or to assist in forming, the external, others proceeding deeper 
to join the internal jugular. Perhaps an anterior jugular°may be 
present, in which case it will be found passing downwards, on the 
inner margin of the sterno-mastoid, to join the large veins at the 
root of the neck. 

The external carotid artery may next be traced, and to do so, 
the lower part of the submaxillary gland should be raised, and held 
upwards with a hook : the lower portion of the parotid should be 
treated in the same way,— veins, twigs of nerves, or small arteries 
being freely divided for the purpose. The posterior belly of the 
digastric with the stylo-hyoid muscle will now be in part exposed, 
and the external carotid with several of its most important anterior 
branches as also the ninth nerve, will be readily displayed b V a 
very slight dissection. The superior thyroid artery, the lingual, the 
facial and perhaps the occipital, will all be uncovered at their ori- 
gins from the main vessel, and each may be traced as far from it 
as the present stage of the dissection will, with propriety, permit 
It will in the meantime be better to allow them to remain as they are 
until the examination of the course of the common carotid is com- 
pleted,— the dissection being now so far advanced that this may be 
advantageously accomplished. J 

The sterno-mastoid muscle should be divided about its middle, 
and the under end turned towards the sternum. The sterno-h V oid 
and sterno-thyroid may be treated in the same way, and the omo- 
hyoid may be left entire or not, at the will of the dissector. As vet 
the common carotid will be covered by condensed cellular tissue, 
which will be seen to be a continuation of that which has already 
been divided to show the artery in the upper point of its course. It 
s the deep layer of the cervical fascia formerly alluded to,— it forms, 
m tact, what is usually called the sheath of the vessels here, and must 
oe divided as low as the sternum, and turned to each side, ere the 
caiotid can be properly traced downwards. In dividing the sterno- 
hyoid and sterno-thyroid muscles, and the sheath of the vessel, the 
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branches of the descendens noni, that twig itself, as also the com- 
municans noni, will be exposed, and may if necessary be cut across. 
As the cellular sheath is turned outwards, the internal jugular vein 
will be brought into view, lying on the outer side of the artery. In 
the middle of the neck the vein will be in pretty close contact with 
the artery, but lower down the connexion is somewhat more loose, 
and they can scarcely be said to touch each other. The latter 
feature is, perhaps, most conspicuous on the right side, and on the 
left the vein at the lowermost part of its course lies somewhat in 
front of the artery. 

If the sterno-thyroid, sterno-hyoid, and sterno-mastoid muscles be 
now replaced, and if the fat, cellular membrane and skin, be taken 
into account, the great depth of the lower part of the carotid artery 
may be appreciated, and it will be seen how it is covered by the 
lower ends of the two first-named muscles, and by the sternal por- 
tion of the sterno-mastoid. 

The surgical anatomy being different on the two sides of the 
neck, some separate consideration must be given to each. 

If the dissection above described has been on the left side, the 
carotid artery maybe next traced as deep into the chest as the 
neighbouring bones and soft parts will permit. For this purpose the 
internal jugular vein should first be traced downwards, and then be 
held aside. The vein will be seen to join the subclavian almost in 
front of the artery, and the two combined, forming the left vena 
innominata, may be traced towards the right side of the neck; but 
the latter part of the course of this vessel need not be attended to at 
present. The remaining structures in this situation had better be 
examined. The subclavian artery, which has already been traced 
to the inner margin of the anterior scalenus, should be followed into 
the chest also. If any of the fibres of the last-named muscle be still 
entire they should be cut across, and in doing so, care should be 
taken to preserve the phrenic nerve, which here lies close upon 
the inner margin of the muscle. If the vessel be now cleared a little 
nearer the heart, the origin of most of the branches of the subclavian 
may be observed : the thyroid artery, by itself, or giving off the 
ascending cervical, transversalis colli, supra-scapular, internal 
mammary, and perhaps the vertebral, may all be displayed : the 
origin of the latter, however, may not be distinctly observable, nor 
will it be possible to see the superior intercostal branch. Notice 
should be taken of the proximity of all these to that part of the 
main artery which lies between the scaleni muscles, and it may now 
be perceived, too, how short that portion of the vessel is which can 
be seen between the origin of these branches, and where it dips be- 
hind the pleura. At this latter part of its course the par vagum may 
be noticed in front, and from the inner margin of the first rib as far 
as the artery may have been traced, the vessel may be observed to 
be in pretty close contact with the pleura, which membrane projects 
a little above the level of the rib in most subjects. 

51 
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In making the dissections last described, the internal jugular vein 
should be drawn towards the trachea, and the subclavian, if much 
in the way, should be held downwards. Several branches may per- 
haps have been noticed joining the latter, and the thoracic duct may 
probably have been seen joining it also, at the angle of union be- 
tween this vein and the internal jugular. Unless, however, the dis- 
sector be an experienced anatomist, or that the duct has been dis- 
tended with air or with injection, it is apt to be overlooked, its tunics 
being so remarkably thin. 

The right side shows a considerable and' important difference in 
the condition of the blood-vessels. Supposing the dissection to have 
been conducted on this side in the same way as has already been 
described, until the sterno-mastoid muscle, the sterno-hyoid, and 
sterno-thyroid, have been divided and turned downwards, the 
carotid artery, instead of disappearing in the chest as on the left 
side, may here be traced to the arteria innominata, which vessel 
may be seen projecting above the sternum the length of three-fourths 
of an inch, more or less, according to the position of the head, the 
length of the vessel, or the height of the arch of the aorta. In clear- 
ing the innominata, the sterno-hyoid and sterno-thyroid muscles will 
be observed to lie completely in front of it : a considerable quantity 
of cellular texture will also be noticed, and the division into carotid 
and subclavian may be seen immediately behind, and, perhaps, a 
little above the sterno-clavicular articulation. Several veins will 
probably be noticed passing downwards, some above the small mus- 
cles here, others closer to the trachea, and the vena innominata of 
the right side may probably not be perceived, — it usually lies so 
deep here. 

Behind the above-named muscles, on the right side, the cellular 
tissue presents a dense membranous aspect, and between the carotid 
and inner margin of the scalenus anticus, nothing of consequence 
can be seen distinctly. Perhaps, however, the outline of some of the 
branches of the subclavian may be noticed, as also that of the inter- 
nal jugular vein, particularly if it be distended with blood. If the 
cellular membrane be now cautiously dissected away, the branches 
of the subclavian artery may be displayed as on the left side, the in- 
ternal jugular vein may also be seen as on the other side — excepting 
that it lies further from the carotid : the par vagum will probably be 
more distinctly seen than on the left, and little anatomical discrimi- 
nation is required to discover various branches of the sympathetic, 
which pass towards the chest in front of this artery. 

The difference between the two subclavians at the root of the neck 
may now be clearly observed : between the origin of that under 
notice, and the branches which are given off before it passes the 
scaleni muscles, the vessel is throughout its course above the level of 
the first rib ; whereas, on the left side the greater part of this artery, 
before it reaches the rib, is much below the level of that bone, and 
is in fact so deep that it is difficult to expose it in such a dissection as 
has been described. 
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The right subclavian vein occupies much the same relation to the 
artery as does the left, being in front and somewhat below the level 
of the latter vessel : it unites with the internal jugular as on the left, 
and forms the right vena innominata. 

The mesial line of the neck may now be examined. Whether 
the directions already described have been peformed on one or both 
sides, the muscles which have been raised and turned down on the 
sternum should be replaced, and thus again the depth between the 
sterno-mastoid muscles immediately above the sternum will be ap- 
parent. At the bottom of this space some of the rings of the trachea 
may be noticed between the sterno-hyoid muscles ; but possibly the 
tube has not as yet been sufficiently cleared to permit its being seen : 
a small part of it should, however, be laid bare by dividing the cel- 
lular tissue in contact with it between the two muscles last named, 
about an inch or a little more above the sternum, and thus some idea 
may be formed of the difficulty which has occasionally been expe- 
rienced in tracheotomy in this situation, more especially in short- 
necked muscular subjects, straining every muscle in the neck during 
inspiration, and having the veins distended, and perhaps, too, the 
cellular tissue under the skin infiltrated with serum from the pre- 
vious use of sinapisms and blisters. In this view of the parts also it 
may be observed that the sternal portion of the right sterno-mastoid 
muscle covers the arteria innominata. 

The under ends of the muscles may now again be traced down, 
and the other extremities of the sterno-hyoid and sterno-thyroid 
should be dissected upwards. Thus the thyroid gland will be brought 
into view, and, by some additional dissection, so as to remove the 
cellular tissue from the trachea above and below the gland, the 
greater part of the tube will be exposed. The cellular substance 
should be completely removed from behind the upper margin of the 
sternum, as far down as the knife and forceps can conveniently 
reach, when the vena innominata of the left side will now be seen 
throughout its course in this situation, and that on the right side may 
also be more distinctly perceived than hitherto. It usually happens, 
however, that both of these vessels are so deeply placed that they 
may probably not be seen at all in this part of the dissection. The 
arteria innominata will, however, be completely cleared for surgical 
purposes. Perhaps, in dissecting in front of the trachea at the root 
of the neck, a small artery may have been noticed passing upwards 
to the thyroid gland, (the middle thyroid coming from the innomi- 
nata or arch of the aorta,) but it is an irregularity not often met 
with, and probably of less consequence than some have imagined. 
Besides the anterior jugular which, as has already been stated, may 
be in this situation, smaller veins will be met with, passing down- 
wards to join the large vessels at the root of the neck. 

Between the sternum and chin the following parts may now be 
noticed. The arteria innominata, — its lowermost end, perhaps, 
nearly in front of the trachea, but the greater portion of it being to 
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the right side of that tube ; the rings of the trachea, uncovered for 
about two inches above the sternum ; then, the isthmus of the thy- 
roid gland, and above it two or three rings of the trachea : the 
cricoid and thyroid, cartilages, with the membrane between them : 
the pomum Adami formed by the projection of the union of the 
two plates of the last-named cartilage : the hyoid bone, with the 
membrane between it and the thyroid cartilage; and lastly the 
junction between the mylo-hyoid muscles, with the anterior belly of 
the digastric on each side of the mesial line. 

To complete the dissection of the lower part of the neck, the 
clavicle should be removed at its articulation with the sternum, when 
a more perfect view than ever of the vena innominata on either side 
may thus be obtained, more especially on the right side, where, in 
addition, the great artery, and also the subclavian, may be more 
accurately examined. In this latter proceeding the close proximity 
of these large vessels to the pleura cannot escape notice, more par- 
ticularly if this membrane projects much above the first rib. On 
either side of the neck the lower part of the carotid artery should 
be drawn outwards with a blunt hook, and by a slight dissection 
between the trachea and oesophagus, the recurrent branch of the 
par vagum may be discovered in its course towards the larynx. 
On the right, the connexion between this branch and the subclavian 
artery should be particularly noticed, and on either side, in making 
this examination, it will scarcely be possible to avoid the inferior 
thyroid artery, which may be seen passing up behind the sheath of 
the vessels towards the lateral lobes of that organ, which will, itself, 
be sufficiently conspicuous. 

The upper part of the neck may now be referred to again. The 
sterno-mastoid should be dissected upwards, which will permit a 
more free examination of the deep-seated important structures on 
the side of the neck. In raising the muscle and turning it towards 
the mastoid process, the spinal accessory nerve will be seen piercing 
its upper end, on its way towards the trapezius muscle. The ex- 
ternal carotid and its branches should now be more completely laid 
bare, as far as the present removal of integuments will permit, and 
for this purpose the submaxillary and parotid glands may be either 
held upwards, as already described (p. 400), or freely divided. The 
lingual nerve (ninth) will thus be exposed where it crosses this 
artery and its branches, and the digastric and stylo-hyoid may 
either be left entire or divided — the former perhaps being best, as 
some further reference to relative position may still be desired. 

The superior thyroid artery should now be traced down to the 
gland, and perhaps in doing so one branch or more may be noticed 
coming off in the direction of the sterno-mastoid, which will pro- 
bably have been cut across, in first exposing the common carotid 
artery. These branches are by no means/egular, yet I have known 
the division of one of them on the living subject cause considerable 
annoyance in the operation for ligature of the carotid. Perhaps, 
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too, in tracing the artery a branch may be seen running under the 
thyro-hyoid muscle to join a similar branch from the opposite side, 
on the crico-thyroid membrane ; but it is seldom of such magnitude 
as to attract much attention. The lingual artery should next be 
traced to the lower surface of the tongue : the length of that part 
between its origin and the posterior margin of the hyo-glossus 
muscle should be carefully noticed, and its relation to the ninth 
nerve, as also to the extremity of the great horn of the hyoid bone, 
should not be overlooked. The length alluded to, will probably be 
about an inch, including any curve that may be present; the nerve 
will be found nearest the dissector, — it may be a little above or 
below the level of the artery ; and the latter will appear under the 
hyo-glossus about a quarter of an inch above the rounded end of 
the horn of the hyoid bone. The last-named muscle may be 
divided for half an inch or more to expose the vessel still further ; 
and here it may be observed, that whilst the latter is covered in 
this situation by the muscle, the nerve lies upon its outer or lower 
surface. 

The facial artery may next be traced as far as the margin of the 
lower jaw. It will be observed to pass behind the stylo-hyoid and 
digastric muscles, and along the upper and back part of the sub- 
maxillary gland, to which organ it is connected by numerous short 
branches. The vessel runs through the substance of the gland at its 
upper part, and here it will be found considerably above and behind 
the margin of the bone, before it reaches the groove a little in front 
of the attachment of the masseter muscle. In dissecting this vessel, 
as well as the other branches of the external carotid, various veins 
may be noticed passing to join the internal jugular, but they are 
very irregular in different subjects both in size and position. The 
vein corresponding to the facial artery does not accompany this 
vessel behind the submaxillary gland, and will, in all probability, 
have been removed with the superficial fascia in the early stage of 
the dissection. 

The upper part of the external carotid may now be traced a little 
above the angle of the jaw, where it will be found imbedded in the 
deep part of the parotid gland. A vein will perhaps be seen in close 
contact with it in this situation, which may probably run to the in- 
ternal jugular ; if not, it will have gone to assist in forming the ex- 
ternal. The artery here almost invariably lies under the digastric and 
stylo-hyoid, occasionally it passes between them, and in one instance 
I have seen it run superficial to these muscles. In tracing it through 
the parotid, many branches of the portio dura will be observed; these 
may be kept entire, and if one is traced backwards the trunk may 
be exposed as far as the stylo-mastoid foramen, although it will be 
difficult to do so even in the present state of the dissection. 

The occipital artery may next be traced, but as neither this vessel 
nor any other posterior branch of the external carotid possesses any 
peculiar surgical interest, I will not dwell upon their dissection. 
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At the origin of the external carotid, the internal cannot escape 
notice, as it is usually as prominent in this situation as the external 
itself. It soon, however, passes deeper, and need not attract further 
notice at present. 

The internal jugular vein will be found immediately behind the 
last-named vessel, and should now be traced downwards. Through- 
out its entire course it lies on the outer side of the common carotid 
artery, being attached to it and enveloped by the same sheath of 
cellular membrane. The sheath will have already been freely 
opened and removed in front ; but hitherto the two vessels will not 
have been separated from each other : this should now be done, 
when the par vagum will be found immediately behind and almost 
between them ; and if all these parts be held aside, the sympathetic 
nerve may be noticed in front of the spine, behind the sheath, but 
not intimately connected with it. If both internal jugulars can be 
examined at the same time, in all likelihood one will be found much 
larger than the other. These vessels are often irregular in their 
size ; and I have in several instances observed that one was defi- 
cient. It is, therefore, not difficult to understand why one surgeon 
in tying the common carotid should have had great difficulty in 
keeping free of the vein, whilst another has not even seen it during 
the operation. At the root of the neck, the same reason, coupled 
with the fact that all the veins here are more or less irregular in dif- 
ferent individuals, and in the same person at different times, will 
sufficiently explain the discrepancies regarding the veins which may 
or may not have given trouble during operations in this situation. 

The larynx may be examined either at present or after the face 
has been dissected. If it is an object to economize it will be best 
not to interfere until the proceedings described in a future chapter 
have been accomplished ; but for the purpose of enabling me to refer 
in the next chapter to the operations on the neck, I shall here com- 
plete the description of the mode of dissecting this part. The mylo- 
hyoid muscle should be cut across at its junction with that of the 
other side, and turned upwards, or it may be separated from the 
lower jaw and dissected down towards its fellow: in either way the 
genio-hyoid and genio-hyo-glossus muscles may be examined, and 
at the same time the sublingual gland, with its duct, and also that of 
the submaxillary may be traced, although they can be much better 
seen when a part of the jaw has been removed in the manner after- 
wards described. 

The larynx must now be removed; but before doing so, a glance 
should be taken at the position of the oesophagus, which will be seen 
to project a little more to the left side than to the right, as it lies be- 
hind the trachea. If the lobes of the thyroid gland be at all enlarged, 
they will generally be observed to project backwards in such a way 
as to lie against the sides of the oesophagus. In this stage of the 
dissection it may also be well to pass the finger through the mouth 
into the pharynx, then to pass a probang or stomach-tube down the 
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oesophagus ; and some of the instruments used in operations here, 
(such as those referred to in future pages,) may be passed into the 
throat, pharynx, and larynx, so that their course and position will 
be better understood on the living body. The attachments of the 
tongue in front and at the sides may now be divided : the pillars of 
the fauces, and the constrictor muscles of the pharynx, should next 
be cut, and the tongue, hyoid bone, larynx, trachea, with the thy- 
roid gland, and the oesophagus, should all be turned down, and the 
two tubes should then be cut across at the root of the neck. 

The parts thus separated should now be more carefully examined. 
The oesophagus should be laid open, and its commencement behind 
the cricoid cartilage having been noticed, it should be dissected from 
the trachea. The position of the epiglottis should next attract atten- 
tion, and the relations which it bears to the upper opening of the 
larynx, during different movements of the tongue, should be observed. 
Then, by looking into the upper part of the larynx, the opening 
formed by the fold of mucous membrane passing on each side be- 
tween the arytenoid cartilages will be noticed, and a little lower 
down, the proper vocal chords, forming the rima glottidis, with the 
pouch on each side between these and the folds first seen, may also 
be observed. The membranous part of the trachea behind, cricoid 
cartilage, and the soft textures between the arytenoid cartilages, 
should now be slit open with the scissors, when the folds of mucous 
membrane already alluded to, with the pouch, or ventricle, on each 
side, may be more accurately examined. The space between the 
cricoid cartilage and the thyroid should again be looked at : it will 
be observed to be of greater extent transversely than vertically ; and 
if the scalpel is thrust through the membrane from without inwards, 
the point may be seen below the anterior attachments of the vocal 
chords. The space between the thyroid cartilage and hyoid bone 
may next be noticed : the point of the instrument, if passed from 
without inwards here will be found between the larynx and the epi- 
glottis, and if it be pushed in above the hyoid bone, it will usually 
be noticed between the latter part and the tongue. The thyroid 
gland may next be dissected from the trachea, when its isthmus will, 
in general, be found to have covered two, or perhaps three, of the 
rings of the trachea : as, however, the size of this organ, both here 
and in its lobes, varies exceedingly, the whole gland may be more 
prominent than the beginner may suppose it to be in accordance 
with a normal condition. 

As it is not my object to give a minute description of these parts, 
I must refer those who wish to inspect them in this way to a work 
on anatomy, and shall now proceed with the practical illustration 
and application of the mode of dissection here described, — leaving 
the dissection of the head and face for a future chapter. 



CHAPTER II. 

OPERATIONS ON NECK. LIGATURE OF ARTERIES. 

On the back of the neck there are few operations of great con- 
sequence ever required. The application of the cupping apparatus, 
or the introduction of a seton, are, perhaps, the chief of them, and 
no particular notice of either is here necessary. The skin in this 
situation is so thick, that the lancets may be allowed to penetrate 
to any reasonable depth, more especially as there will be no danger 
of coming in contact with important organs : it is not, however, 
considered advantageous to make very deep wounds in the opera- 
tion of cupping. The seton is used more frequently in this region 
than in any other part of the body. The cord is generally intro- 
duced about three inches below the occipital protuberance, being 
carried in a transverse direction about an inch in length under the 
skin. The most convenient mode of passing it is such as has been 
already described at p. 59. Occasionally it is necessary to remove 
tumours from this part ; and as these are usually superficial, there 
is little care or skill required in such operations. Some time since 
I removed a fibrous growth, about the size of the fist, which had 
been present for many years, and prevented the developement of 
the upper ends of the large muscles in this situation : the mass was 
in contact with the occipital bone, touched the upper cervical ver- 
tebrae, and some pains and caution were required for its separation. 
The occipital artery, and some of its branches, bled freely. The 
patient had so long carried his head in a stooping position, that 
little benefit in this respect was derived from the operation ; other- 
wise, however, he had got rid of a considerable deformity, and had 
more facility in moving his head. 

On the side of the neck venesection is occasionally performed in 
the external jugular. That part of the vessel over the sterno-mas- 
toid muscle is the seat of operation, and here, as the vein lies under 
the platysma myoides, it may be well to keep in mind the recom- 
mendation to carry' the lancet across the fibres of this muscle, as 
there will thus be less chance of a thrombus forming under it. In 
other words, the incision may be made parallel with the sterno- 
mastoid. Perhaps the best reason for this proceeding is, that the 
vein will be cut obliquely ; for, though I do not mean to deny that 
the fibres of the platysma, if not divided, may obstruct the flow of 
blood, I believe that "more importance has been attached to this cir- 
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cumstance than it really deserves, having often seen the blood flow 
freely with the wound made in either direction. Probably the dif- 
ferent size of the vein in different individuals will sufficiently account 
for the stream flowing more rapidly in one than another. Neverthe- 
less, as it will be as easy to make "the incision in one direction as in 
another, it will be best to divide the platysma over the vein, and 
thus obviate any obstruction which these fibres, if left uncut, might 
offer to the flow of blood. The lancet must be held and used in 
the manner already described in other pages, and care must be 
taken that the orifice in the skin is fairly over that in the vein, and 
that it is kept steadily in this position until the desired quantity of 
blood is drawn. To retard the circulation in the lower part of 
the vessel a pad may be placed at the root of the neck, over the 
vein, and retained by a bandage carried under the arm-pit of the 
opposite side ; but this will seldom be necessary, as a little pressure 
with the thumb or forefinger of the left hand will keep the vein suf- 
ficiently distended during all the desired period. When the pressure 
is taken off the stream will cease, and the wound, being covered 
with a piece of lint or a slip of plaster, will heal like that in vene- 
section at the elbow. 

Ligature of the main arteries may next claim attention. The 
subclavian, as has already been stated in a chapter on the upper 
extremity, is now usually secured above the clavicle, when it is 
necessary to interfere with the vessel, at a distance from injury or 
disease. Under ordinary circumstances the seat of deligation is 
immediately on the outer (acromial) margin of the scalenus anticus 
muscle, and here the operation may be done on the subject in the 
following manner : — The body being placed on its back, with the 
chest raised on a block, and the head also elevated, and slightly 
turned to the opposite side, the shoulder, on that side on which the 
proceedings are to be accomplished, is to be drawn downwards 
and forwards, when (the operator standing on whichever side is 
most convenient) an incision should be made between three and 
four inches long, and about half an inch above and parallel with 
the clavicle, one end being over the clavicular portion of the sterno- 
mastoid, the other over the anterior margin of the trapezius. This 
incision (letter b, fig. 198) will be slightly lunated, and should expose 
the fibres of the platysma myoides, and probably two or three cuta- 
neous nerves running in the same course. The knife should again 
be applied to divide this muscle, and any texture over it which may 
not have already been cut, when the margins of the sterno-mastoid 
and the trapezius will in all probability be exposed; possibly, how- 
ever, the trapezius may not be seen, and, indeed, unless it is apparent 
that this muscle has a more than usually extensive attachment to 
the clavicle, there is no particular occasion for carrying the first 
incision so far outwards. The external jugular vein will now per- 
haps be seen, when it should be slightly loosened, and held by a 
blunt hook towards the trachea or acromion, according to its 
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proximity to these parts : generally, it will be most convenient to 
draw it inwards ; but should it appear in the way. a couple of liga- 
tures may be applied and the vessel divided between thein. Now the 
dissection should be cautiously continued through the fat and cellular 

Fig. 198. 




substance, when the posterior belly of the omo-hyoid muscle will 
be brought into view : a blunt hook should be used to draw it gently 
upwards, and then the space between it and the clavicle will be 
increased. Here the knife should be applied very cautiously, and 
not before the parts have been examined with the eye and point of 
the finger; the handle of the instrument, or a silver blade, may 
be called into requisition ; for, besides the danger of coming into 
contact with the artery or vein, there is the risk of wounding some 
of their branches. 

If, after a careful division of the textures supposed to lie over the 
artery, the vessel is not yet exposed, the anterior scalenus muscle 
should be looked for, and to facilitate this step a few of the fibres 
of the sterno-mastoid may, if required, be divided, — indeed, when- 
ever this muscle takes a broad attachment to the clavicle, there 
should be no hesitation about this proceeding, and thus the scalenus 
will be readily exposed by separating with the handle of the knife 
the cellular tissue immediately over it. The fore-finger should now 
be run down to the attachment of this muscle to the first rib, and 
immediately outside and a little behind this point the artery may be 
felt pulsating : a slight and cautious dissection will now expose a 
small portion of the vessel ; and when its identity has been ascer- 
tained, the point of the aneurism needle should be carried under it, 
from before backwards, and thus the ligature may be conveyed 
around it. On the living body when the needle is under the artery, 
or before the noose is drawn, the vessel may be slightly elevated 
and compressed with the point of the finger, and by watching the 
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effects of this manoeuvre on the pulse at the wrist and on the aneu- 
rismal tumour, if one be present, all further doubts (if any still 
remain) about the vessel, will be set at rest. The ligature may now 
be tightened ; one or both ends should be allowed to hang out of 
the wound, the edges of which, on the living body, may be kept in 
apposition with a couple of stitches, and treated according to rules 
laid down in other parts of this volume. 

On the dead subject the operation, as just described, may be rea- 
dily accomplished ; few of the difficulties which have occasionally 
been encountered on the living can now be met with. Sometimes, 
when the neck is short and muscular, the clavicle high, and the 
veins are turgid, there may be trouble, but not such as can be com- 
pared with that which may occur in practice. As has already 
been seen in the dissection, and as may now be observed, when the 
shoulder is elevated, the artery is nearly covered by the clavicle, 
and as a large aneurismal tumour in the axilla will have a similar 
effect, the difficulty in reaching the vessel under such circumstances 
may be thus in some measure appreciated, for when there is a 
tumour present the shoulder cannot be held down as when the parts 
are in a more natural condition. In an operation of this kind oc- 
curring in my own practice, the ligature within the wound was two 
inches and a quarter long, and yet the tumour in the axilla was not 
by any means so large as others which have been seen in this situ- 
ation. 

On the living body, the hemorrhage, especially if there is disease 
in the axilla, may be very troublesome, more particularly from small 
veins, which may not attract much notice in the healthy state of 
the parts. In such cases, if pressure cannot be applied with effect, 
I should not hesitate to apply ligatures to all the bleeding points ; 
and here, as also with the external jugular, if this vessel should be 
tied as above recommended, I should be inclined to allow the liga- 
tures to remain ; for in all the operations on the large arteries at 
the root of the neck, which I have witnessed, where temporary 
ligatures have been used, I have invariably noticed that, after the 
patient has been put to bed, bleeding has occurred generally from 
the upper end of the vessels. Sometimes a vein may be so deep 
that a noose cannot be cast around it, or if, unfortunately, the sub- 
clavian itself should be wounded, then pressure after the operation 
can alone be depended upon. The main vein, however, is gene- 
rally so far in front of and below the artery that, with ordinary pre- 
caution, there will be little difficulty in avoiding it. The supra- 
scapular and transversalis colli arteries are both in danger, and it 
is not easy to say which may be most so : the former is usually 
protected in some degree by the clavicle, and the latter is perhaps 
most in the way, — but is irregular in size and position, and as both 
may be so, it will be well to have a sharp eye on the textures about 
to be cut. Were either of these vessels divided, or any other artery 
of considerable size, a ligature would be necessary. 
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Both touch and sight may be of the utmost service here, but they 
are not always so available as the dissector may imagine. Some- 
times the pulsation of the main artery cannot be felt with the point 
of the forefinger, as once happened to myself, when the tunics were 
thickened ; and on other occasions they may be so feeble as to 
cause some doubt, as happened to Professor Todd of Dublin. The 
depth of the wound may prevent a fair view of the parts, and for 
these reasons, then, when the needle is passed under the artery, it 
will be advisable to try the effects of compression as above referred 
to, more especially when it is remembered that on the living body 
a nerve has been mistaken for the vessel, and actually surrounded 
by the thread. In this instance the error was discovered imme- 
diately, and rectified at once. The large nerves 'are generally so 
placed behind and above the artery that they ai'e certainly not 
much in the way, yet it is well to bear the above fact in mind. In 
recommending the artery to be " slightly elevated" with the needle 
or the thread, as has been done in a preceding page, I hope it will 
be understood that this gives no sanction to unnecessary rudeness, 
for the less the surgeon moves the vessel in this way, the more will 
he comply with the rules of good surgery. 

It has been stated that the point of the needle should be introduced 
from before backwards, but some good authorities have recom- 
mended the opposite course. The former has been thought best 
for avoiding the vein, the latter has been found convenient in in- 
stances where the elevation of the clavicle has prevented the requi- 
site depression of the handle of the needle. For my own part I 
should follow whichever course I found least troublesome, taking 
care, however, to keep the point as close upon the artery as possible. 

When Mr. Ramsden first performed the operation, this was found 
to be the most difficult part of the whole proceeding. After using 
various forms of needles, the thread w r as at last carried under the 
artery by means of a common silver probe, bent at one end. Many 
ingenious contrivances have since been recommended (such as 
Weiss's, Mott's, Gibson's, L'Estrange's, &c), but I doubt if any 
one of them be superior to a needle such as is represented at page 
40. In all it is absolutely necessary that the point should be car- 
ried under the vessel, so that it may be drawn or pushed up on the 
side opposite to that where the shank is placed, as this latter part, 
with the handle, cannot be depressed, as in operations on most 
other arteries, so as to cause the point to rise above the level of the 
vessel. I imagine, however, that if the point can be seen under 
and at one side of the vessel, there can be no further difficulty ; for 
if the eye is close to the extremity (as it should be), as soon as it 
appears the thread may be seized with a hook or forceps, and 
drawn up, without the necessity for any depression of the handle 
whatever, which, as soon as the thread is secure in the surgeon's 
hand, can be withdrawn in the course through which it has already 
been passed. 
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It is certain that in many (I should say in most) instances the 
common needle has been found to answer perfectly, but it is equally 
so that most expert operators have had great trouble in this part of 
the proceedings, and although I myself should first make use of 
such an instrument, I would assuredly be provided with various 
sorts in case of any difficulty. In 1831, I successfully applied a 

ligature to this vessel, with a needle of this shape, """X, 

the concavity near the handle being for the purpose of allowing the 
instrument to revolve, in a manner, over the clavicle. In that in- 
stance, however, I believe that a needle of the ordinary shape would 
have answered equally well. The case was published in the 109th 
number of " The Edinburgh Medical and Surgical Journal," and 
some further particulars were given in the September number (1841) 
of " The London and Edinburgh Monthly Journal of Medical Sci- 
ence," including an account of the post mortem appearances about 
four years after the operation. 

In a deep wound there may be difficulty in drawing the noose 
and knot sufficiently tight with the fingers alone ; for here, as in 
other parts, their points should, if possible, be kept close to the 
artery, so as not to raise it from its natural position, as would 
happen if this manoeuvre were not attended to. In deep and nar- 
row wounds, then, some substitute for the fingers may perhaps be 
of service : — such as an instrument somewhat similar to the polypus 
forceps, afterwards represented, having a small eye at the point of 
each blade, through which the ends of the ligature can be passed 
after the first noose has been cast. If these be closed, slid on the 
thread down to the artery, and then opened, whilst each end of the 
ligature is held firmly, the noose can thus be tightened, and then the 
second may be drawn in a similar manner. Two rods of iron, 
about the diameter of a quill, each having a small aperture at one 
end, have been used in a like manner, — they are long, narrow sub- 
stitutes, as it were, for the fingers ; but the latter should always be 
preferred, where they can be applied, and I believe that, if dex- 
terously used, they will seldom be found incapable of fulfilling the 
wishes of the surgeon. In whatever way the knot is drawn tight, 
it is advisable after the first twist is effected, to apply a little pres- 
sure with the point of the finger until the second is completed. An 
assistant generally does this ; and when the finger cannot be con- 
veniently used, the common forceps (p. 23) may be applied with 
advantage. 

An additional turn of the thread is a wise precaution, as it is just 
possible that those already made may actually become loose, and in 
this situation I prefer allowing both ends of the ligature to hang 
from the wound ; — but on this subject I must refer to the third 
chapter of the introduction to this work. 

In looking over the history of axillary aneurisms, for which liga- 
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ture of the subclavian has been performed, one cannot but be struck 
with the frequency of suppuration occurring in the tumour after- 
wards. My attention was first directed to the circumstance by a 
case under my own care, when I perceived that it had happened in 
Mr. Bullen's practice, and also with many others. Although this 
process appears to have been more frequent in this situation than 
in similar diseases elsewhere, it does not in general seem to have 
been attended with ultimately bad results. In Mr. Bullen's case the 
abscess burst into the bronchial tubes, and also opened externally, 
(air passing freely between the two,) yet the patient did well. The 
course of practice to be pursued may be difficult to decide, for a 
feeling must always be uppermost that in opening the abscess the 
aneurismal sac must be wounded at the same time, and that possibly 
uncontrollable hemorrhage may ensue, — indeed I have known this 
happen in popliteal aneurism after ligature of the superficial iliac ; 
but in general, if inflammation, fluctuation, and other symptoms be 
distinct, there should be no hesitation in making an opening at the 
prominence formed by the matter. This, however, should not be 
so very free as if the abscess were one of an ordinary kind, although 
the after treatment should in most respects be the same. The cause 
of inflammation and suppuration in these cases has never yet been 
satisfactorily accounted for. 

It has been the custom with some to speak of applying a ligature 
to the artery when it lies between the scaleni muscles, as a distinct 
operation, and the high authority of Dupuytren has been quoted on 
the subject. I confess, however, with all due deference to that dis- 
tinguished name, that I have never been able to look upon it as such. 
If from the size of an aneurism, or any other reason, the surgeon 
perceived that it would be improper to carry the external end of 
his incision so near to the trapezius as has been above recommended, 
he would (still supposing he could expose the vessel as it lies on the 
first rib) keep the external wound somewhat nearer the trachea, 
and if on getting upon the anterior scalenus, or the artery, he found 
the latter diseased, he should assuredly divide the muscle to ascer- 
tain the condition of the vessel behind it, and, in the event of its 
being healthy, apply a ligature, as he might do at the outer margin 
of the muscle in any other case. In 1819, Dupuytren operated on 
the left side, having the intention from the first of dividing this 
muscle, which he accordingly did, and the proceeding was success- 
ful. The case was an axillary aneurism, resulting from a stab. In 
1820 Mr. Liston tied the vessel (with success) above the clavicle 
for a spontaneous aneurism, and in the progress of the operation 
found it necessary to divide a portion of the outer margin of the 
muscle. His original object was to secure the vessel after it had 
passed that point, but finding the tunics diseased, he, without making 
any alteration in the external wound, proceeded to treat the muscle 
in the manner alluded to. 

Should it be deemed necessary to interfere with the scalenus, it 
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must be remembered that the knife comes nearer and nearer to im- 
portant parts. First, the posterior and supra-scapular arteries lie 
closer here to each other than further on, then the phrenic nerve 
may be endangered, and even the internal jugular vein. The pro- 
ceeding should he effected with a probe-pointed bistoury, and, as an 
additional security, a director should be pushed under the muscle. 
If any of the vessels above named were visible, they should be held 
aside with hooks, or with a curved spatula, and the movements of 
the knife should be made with the utmost caution, more especially 
if it should be found necessary to divide the whole of the muscle, 
so that the phrenic nerve may not be injured. This nerve generally 
lies close upon the inner margin of the scalenus ; but it may be a 
little towards the middle of its anterior surface, although it is per- 
haps more frequently slightly separated from the margin by some 
loose cellular tissue. , 

In the dissecting-room it is an easy matter so to contrive the inci- 
sions as to permit a saw to be applied to the middle of the clavicle 
for the purpose of dividing it, and thus exposing the artery more 
completely. On the living subject, however, I can scarcely imagine 
such a case as to require or warrant this proceeding. If the aneu- 
rism is high, large, and encroaches on the clavicle, in all probability 
the bone will actually form a portion of the sac ; here, then, such a 
step is inadmissible, and if the tumour is not in the condition de- 
scribed, I cannot suppose that the proceeding is at all necessary. 

Perhaps in such a case as that just referred to, or in an instance 
of a small aneurism connected with the vessel between or immedi- 
ately outside of the scaleni, the surgeon might endeavour to deligate 
the subclavian at a point still nearer the heart. Such an operation, 
however, can only be resorted to on the right side, for on the left 
the vessel lies so very deep that, in so far as I am aware, no such 
proceeding has ever been accomplished on the living body. 

The patient should be on his back, with the shoulders slightly 
raised, a pillow being placed under the neck, so as to allow his head 
to hang a little ; care, however, being taken not to depress it so much 
as to cause him any uneasiness. The surgeon should stand on the 
patient's right side, or at his head, being guided by circumstances 
or taste in selecting his place. For my own part, I should prefer 
standing at the end of the table, so as to look, as it were, over the 
patient's face. 

Letter c on figure 199 points out the line of incision for the ex- 
ternal wound. It should commence nearly over the inner margin of 
the left sterno-mastoid muscle, and extend outwards in a slightly 
lunated direction about three-fourths of an inch above the clavicle, 
for three inches or more. The skin, platysma myoides, and fascia, 
should be divided as in the operation last described : then the sternal 
portion of the right mastoid should be cut after having passed a di- 
rector or the point of the finger under it : next the sterno-hyoid and 
sterno-thyroid should be divided in the same cautious manner, and 
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then the vessel should be looked for in the loose cellular tissue in 
this situation. The point of the knife should be used as little as pos- 
sible, and its handle will probably be found sufficient for the greater 
part of this stage of the business. It may happen, as I have twice 
seen on the living subject, that the carotid artery comes first into 
view, and care must therefore be taken that no mistake occurs. 
This is not by any means probable ; but as soon as the one vessel is 
recognised the operator will know that the other is not far distant. 

Fig. 199. 




The carotid (supposing it to be thus first exposed) may be followed 
down to the innominata and then the subclavian may be traced from 
this last-named vessel. In thus pursuing the course of the carotid, 
the cellular tissue should be separated only to such an extent as to 
permit the recognisance of the vessel. It will be better, however, if 
this vessel can be left alone ; and, therefore, whether it is seen or not 
the surgeon should keep close to that part of the wound immediately 
behind and above the inner end of the clavicle : by careful separa- 
tion of the cellular membrane, he must come upon the artery, at a 
distance from the innominata of three-fourths of an inch perhaps, 
when the needle and thread should be passed from below upwards, 
with the same care and precaution as has already been recom- 
mended for the operation on the acromial side of the scaleni. 

If the circumstances are favourable, and the operator is an expert 
anatomist, the ligature may be applied without any important part, 
excepting the vessel, having been observed. Possibly, however, 
besides the glimpse of the carotid already alluded to, he may per- 
ceive the par vagum, some branches of the sympathetic, the internal 
jugular, perhaps the vena innominata, and even the upper surface 
of the pleura. Some of the twigs of the sympathetic must of neces- 
sity, I imagine, be cut, and the par vagum can scarcely be avoided : 
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— indeed, if that nerve is perceived, it will be a good guide to the 
artery, for by tracing it down the latter is certain to be reached. 
If this course is followed, however, the nerve should be fingered 
and touched with instruments as little as possible, for there is good 
reason to suppose that (physically or functionally) it may be se- 
riously affected by such injuries. On all occasions it will be neces- 
sary to avoid including this nerve or the recurrent in the ligature, 
and only by great caution can such a serious evil be prevented. 
The internal jugular is certainly less in the way than the par vagum, 
— it will be on the outer side of the ligature, but yet so near, that 
too much caution cannot be taken to protect it. The vena innomi- 
nata is still less in the way than the other, as it lies under the level 
of the artery; but there maybe smaller veins which will cause con- 
siderable annoyance if divided. These should be held aside with 
blunt hooks ; if this be inconvenient, they may be tied and treated 
in the manner already recommended in the description of the ope- 
ration on the outer side of the scaleni. The proximity of the pleura 
should not be overlooked : usually the connexion between it and 
the artery is very loose, and I do not suppose that the operator will 
be able to recognise it on all occasions : much care, however, must 
be taken in passing the needle, and perhaps the safest plan is to 
keep its point in close contact with the vessel. There is every rea- 
son to suppose that Mr. Colles (who was the first who tied the 
artery on the living subject in this situation) punctured the upper 
part of the membrane, and though it is certain that this had but 
little, if any, influence in the result of the operation, the surgeon 
should do all in his power to avoid it. 

The ligature, when placed as directed, will be very close upon 
the vertebral artery, but this cannot be avoided. As this vessel is 
somewhat irregular in its origin, it may be on the distal or proximal 
side of the thread, although it will most probably be on the former. 
I cannot, however, recommend that the ligature should be placed 
near the heart, nor is it advisable to place it further from it. In the 
one instance the current of blood through the innominata and caro- 
tid might impede, prevent, or destroy, the adhesion of the vessel at 
the seat of ligature, and in the other the recurrent circulation 
through the branches of the subclavian beyond the ligature might 
have a similar influence. The same remarks, it will be perceived, 
may be applied to the vertebral ; but here the disadvantage cannot 
be avoided. 

Were I asked to state which I thought the most difficult opera- 
tion in surgery, I should at once name the one last described. A 
good knowledge of anatomy, great tact in discriminating textures, 
steadiness, coolness, and a ready use of the fingers and instruments, 
are all required in such a proceeding : the slightest carelessness with 
the knife, — a trifling deviation on one side or other, may produce 
the most serious consequences, and no one should attempt it unless 
he feels assured that he possesses most or all of the above qualities. 

53 
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I have recommended that the sternal end of the stcvno-mastoid 
should be cut, for I believe that the operation will be most readily 
accomplished by doing so. On the living body I should not hesi- 
tate to separate even the clavicular attachment also, and certainly 
should prefer doing so to that of only dividing the latter portion, as 
has been recommended by some. If this part only of the muscle 
were divided, the surgeon would be certain to come right down 
upon the internal jugular vein ; — the branches of the artery would 
be in his way, and possibly, too, the phrenic nerve would be in 
danger. On the dead subject the vessel can be readily secured by 
only interfering with the outer head of this muscle, and in such a 
case the sterno-hyoid and thyroid muscles need not be meddled 
with : but in every respect I should deem the operation more 
hazardous, and being attended with no advantage, that I am aware 
of, I should certaintly prefer cutting for the artery in the manner 
first described. 

In some subjects the two portions of the sterno-mastoid have a 
considerable space or slit between them, and in the dissecting-room 
the ligature of the vessel has been exhibited, by cutting between the 
two, holding them aside, and leaving the fibres untouched. Such 
a process and on such an occasion is usually simple enough ; but I 
should be amazed at any one seriously attempting it on the living 
body. The idea that it is meritorious to save the fibres of this 
muscle uninjured, in an operation undertaken for an otherwise 
hopeless disease, — a proceeding, too, involving, it may be said, the 
immediate safety of the patient, — seems, in my view of the case, a 
refinement and nicety of operative surgery, which I cannot at all 
appreciate. The division .of one half or even the whole of this 
muscle will not, in my opinion, make the smallest appreciable dif- 
ference as to the ultimate success of, the attempt thus made to save 
the patient's life, whilst it will greatly expedite the proceedings; and 
large though the gap may be, there will be more safety for the 
patient at the time, and less pain too, I imagine, than if the surgeon 
were to limit himself to so narrow a wound as there must be by 
following such a course as that which has induced me to make 
these remarks. 

A single incision parallel with the clavicle has been recom- 
mended ; but I would not limit myself if I found the wound deep 
and narrow, and the operation difficult. Such an additional cut as 
that marked d in figure 199, might be made with great advantage, 
or the knife might be carried straight upwards, so as to make the 



wound like an inverted 



, or like a crucial incision — 



but there need be no restriction as to the shape or size of the ex- 
ternal wound, provided it is sufficiently free, and allows the parts 
beneath to be reached with facility. 
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As already stated, this operation was first done by Mr. Colles, of 
Dublin, in 1811, and since then it has been repeated several times. 
Hitherto, however, it has invariably been unsuccessful. In the 
spring of 1841, I assisted my colleague, Mr. Partridge, in its per- 
formance on a patient in King's College Hospital. It is not pos- 
sible to imagine such a proceeding being better done, or with less 
injury to the surrounding parts. Every thing seemed favourable ; 
the tumour small, and between the scaleni ; the patient, a middle- 
aged, healthy, strong man, possessing great firmness and courage ; 
— yet he died on the fourth day. The particulars of the case are 
given shortly in The Lancet for 1841. 

Taking into consideration the want of success attending this 
operation it may well be deemed a serious question whether it 
should again be attempted. For my own part, I should do it with 
great reluctance. Brasdor's operation has been talked of here, and 
a surgeon could not be blamed for performing it ; but we have little 
to hope for from such a proceeding either ; and under the circum- 
stances I believe that the surgeon might be fully justified in ampu- 
tating at the shoulder-joint, treating the stump in the ordinary 
manner, and keeping up steady and properly regulated pressure on 
the disease. This seems a shocking alternative, — nay, it is so ; but 
it must be remembered that death is almost the certain result in any 
other way : and if there was a chance of life being preserved by 
such a sacrifice, it would be the duty of the surgeon to urge it. It 
is known that amputation at the shoulder-joint is generally a very 
successful operation : as far as this wound is concerned, then, there 
might be little to apprehend, but the effect on the tumour is not so 
easily foretold. Ligature of the axillary artery on the face of the 
stump might here be reckoned like Brasdor's operation, — yet there 
is a vast difference, for in the latter case the same amount of blood 
which previously passed towards the upper extremity would still 
find its way down, and probably part of it would run through the 
sac ; whereas, were the member removed, as the same quantity 
would no longer be required in this direction, the tumour might 
possibly be much more under the control of pressure. The value 
of such a suggestion remains yet to be tested, however, and it 
would be futile to reason upon it at present. It might be a judicious 
venture first to tie the axillary or subclavian under the clavicle, and 
then if it were found that the aneurism still increased, amputation 
might be performed, either immediately before or after the separa- 
tion of the ligature. 

I have now seen two instances of aneurism of the subclavian, in 
both of which the ligature was placed nearer the heart (in one case 
on the innominata, in the other on the affected vessel) ; and were a 
case similar to either to occur in my own practice, I should be 
inclined to follow the method above referred to, for assuredly 
the event could not be more disheartening than in these two 
examples. 
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The arteria innominata may be tied in the following manner : — 
The patient and surgeon should occupy such positions as arc 
recommended for the preceding operations, when an incision should 
be made between three and four inches in length, commencing over 
the middle of the upper part of the sternum, one inch or more 
below its margin, and passing upwards parallel with the inner 
border of the right sterno-raastoid. The skin, such of the fibres of 
the platysma myoides as are in the line, and the superficial fascia, 
should all be cut, and when the inner margin of the muscle is ex- 
posed the finger or a director should be passed under it, about half 
an inch from the sternum, and its fibres should be divided : next the 
cellular tissue should be separated, being slightly touched with the 
knife, when the fibres of the stcrno-hyoid will be exposed : this 
muscle, and part or the whole of the sterno-thyroid should then be cut 
across, opposite the division already made in the mastoid; and now 
the vessel should be cautiously looked for in the cellular membrane 
opposite the upper margin of the sternum. Perhaps the lower part 
of the carotid may be first laid bare ; but if it is, the main vessel 
cannot be far off: — by tracing the former a little downwards, the 
innominata will be reached, and the needle and thread should be 
passed around it, (from below upward, or as may be most con- 
venient,) about half an inch below the origin of the carotid. If the 
operator keeps low in the neck, the latter vessel, more especially 
when the innominata is of considerable length, may not be observed, 
and unless it be from small veins, or possibly some small arterial 
branch, there can scarcely be any annoyance in the whole pro- 
ceeding. A good deal on this score may, however, depend on the 
steadiness of the patient, the length of the vessel, and particularly 
the length and thinness of the neck. Although the operation must 
be deemed the most formidable which can be undertaken on the 
large arteries, (unless, indeed, ligature of the abdominal aorta can 
be considered more so,) it is by no means the most difficult, for 
under favourable and ordinary circumstances, and with moderate 
precaution, the surgeon can scarcely go wrong. There is nothing 
of consequence, excepting the veins already alluded to, lying over 
the vessel, and the venae innominatas are usually sufficiently low to 
be out of harm's way. The pleura, too, is so far under the artery, 
and the cellular tissue between them is so loose, that there need be 
little fear of this membrane suffering from the needle. • 

The incision above recommended is such as I have seen made 
on the living body; but, as with the operations previously described, 
I would not have the surgeon limit himself to one or other set course. 
Mr. Liston recommends that the incison should be made parallel 
with the left sterno-mastoid : but for my own part, I should, as has 
been stated elsewhere in this volume, (p. 47,) have more confidence 
in being able to appreciate the subcutaneous textures. A single 
perpendicular incision on either side, a transverse one, or a crucial 
will be nearly alike useful to a competent anatomist ; such as that 
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indicated by letter d in figure 199 I should prefer; and, if I found 
the space limited, I should make a transverse wound in the course 
of letter c on the same drawing. 

It was in an instance of aneurism of the subclavian above the 
clavicle that Dr. Mott first carried the bold idea into execution of 
performing this operation. In a case where he intended applying 
the thread to the latter vessel, he found after exposing it on the inner 
side of the scaleni that the tunics were apparently so diseased as to 
induce him to give up the idea, and (still anxious to afford his 
patient a chance of life) he determined to place the ligature on the 
innominata itself, — an alternative which he had at the commence- 
ment resolved to adopt, should circumstances require it. Accord- 
ingly the artery was tied, and the operation was all but successful : 
the patient, however, died on the 26th day, and such has been the 
result of all succeeding operations, — some, as in Graefe's case, 
living a longer period, others a shorter. Mott's operation was done 
in 1818, Graefe's in 1822: the next was accomplished by Mr. 
Norman of Bath, in 1824, and, singularly enough, there are few 
British practitioners aware of the fact, although that gentleman has 
long been distinguished as an ornament to the surgery of this 
country. Dupuytren alludes to an instance which occurred at Paris 
some years back. In 1837 I assisted my friend Mr. Lizars in such 
a proceeding (the case was published in The Lancet of the same 
year), and another example by M. Hutin is related in the same 
Journal for 14th May 1842. In the latter instance the operation 
was performed for hemorrhage from the axilla, which was not 
effectually restrained by deligation of the subclavian outside of the 
scaleni : all the others were done for aneurism in the vessel last 
named. 

The results of all these operations have been so unfortunate and 
discouraging as to induce any reasonable surgeon to hesitate about 
repeating such a proceeding. Yet it is difficult to decide on such a 
question without having a specific case in view. It may fairly be 
doubted if ligature of the innominata will ever succeed ; neverthe- 
less, it may be said that the most successful instance of the kind 
was one where the vessel was not tied at all. Mr. Porter (of 
Dublin) will, I hope, excuse the liberty which a Scotchman thus 
takes in referring to his most interesting case. The artery was cut 
down upon by that gentleman, but was found in such a condition 
that he did not deem it advisable to place a ligature upon it. The 
wound was therefore closed, when, strange to say, ere long all 
pulsation in the aneurism ceased, as also in the innominata, and 
ultimately the cure was complete. 

It was supposed by Dupuytren, and the opinion has since been 
extensively entertained, that in these operations, as well as in others 
at the root of the neck implicating one or more of the minor veins, 
the ingress of air into their canals has occasionally been the cause 
of sudden death. Dr. Rose Cormack, who has ably inquired into 
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this interesting subject, has, however, expressed his opinion that the 
alarm on this score is greater than the occasion justifies. No sur- 
geon would willingly keep the orifice in a wounded vein open, and 
as Dr. Cormack has shown, a few globules which may accidentally 
be admitted cannot do that harm which some have imagined. 

Attention may now be given to ligature of the common carotid. 
The operation may be required for many different reasons, such as 
hemorrhage from wounds or ulcers, vascular tumours about the 
head, face, or neck, examples of which will be referred to after- 
wards, and especially for aneurism in the main trunk or some of its 
large branches. It has been performed in cases of epilepsy and for 
headache, and some enthusiastic dissecting-room operators have 
even proposed that it (or the internal carotid) should be tied in 
apoplexy ! Both carotids have been obstructed by ligature on the 
same individual. Mott tied both simultaneously, but the patient 
died within twenty-four hours. The result has, however, been 
more fortunate where a lapse of time has been allowed between the 
operations, as has been evinced in the practice of Kuhl, Mussey, 
and others. Mr. Crosse was on one occasion called in to place a 
ligature on one of these vessels, the other having been secured a 
short time previously ; but on trying pressure on the vessel, the 
symptoms became so alarming that he did not interfere. I am 
inclined to think, with all due deference to such an authority, that 
pressure with the fingers produces effects very different from a 
ligature, and that therefore such a mode of testing the immediate 
danger of deligation is not altogether to be relied on. A case illus- 
trative of this occurred to me in the summer of 1841. Being about 
to place a ligature on the common carotid, some doubts were enter- 
tained as to the immediate results of the proceeding, in consequence 
of the singular symptoms caused by pressure in the course of the 
vessel. When the ligature was tightened, however, no similar com- 
plaints were made, and I conclude, therefore, that the peculiar 
effects of the previous compression in this instance were not de- 
pendent on the mere obstruction of the carotid. 

When the surgeon has the option of selecting a part of the vessel 
on which to place a ligature, the upper third of its course is de- 
cidedly the most eligible, and here the operation may be done in the 
following manner : — The patient should be laid on his back with 
the shoulders a little elevated, and the head slightly turned to the 
side opposite to that on which the incisions are to be made. The 
surgeon, standing at the head of the table as recommended for some 
of the preceding operations, should commence the incision about an 
inch and a half below the pomum Adami, over the inner margin of 
the sterno-mastoid, and carry it up for three inches or more, in a line 
parallel with the fibres of that muscle. Such a line is indicated by 
letter c in figure 198, p. 410. The skin, platysma myoides, and 
superficial fascia should all be divided to about the same extent, and 
when the above-named fibres are exposed they should be drawn 
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slightly outwards, and then the cellular tissue forming the sheath 
of the vessels should be cautiously opened with the knife, opposite 
the middle of the thyroid cartilage : by sight and touch the artery 
will be recognised, and by a most careful application of the blade 
near its outer side, there will be room made for the introduction of 
the needle, which should be carried round, its point being close upon 
the vessel, from without inwards, and thus the operation may be 
completed as in other examples. 

An expert anatomist may accomplish this proceeding without 
seeing any of those important parts which lie in close proximity. 
It may be different, however, for on many occasions the internal 
jugular has overlapped the artery so much (from its great size) that 
much care has been necessary to avoid it. 1 have already, in my 
remarks on the surgical anatomy in this situation (p. 40ti), explained 
how this is likely to occur in consequence of the difference in size 
of this vein on opposite sides or in different individuals, and it is 
very certain, as I have myself experienced, that the jugular may 
not be seen at all during the whole proceeding. 

When the operator entertains any doubt about his locality, he 
should immediately refer to some well-known object in the vicinity: 
thus, the sterno-mastoid, whose fibres will always be more or less 
distinct, may be looked at, and if those of the upper belly of the 
omo-hyoid be exposed at the same time, the vessel, which lies imme- 
diately behind the angle where these muscles cross each other, can 
scarcely be missed, particularly after some of the cellular tissue 
has been divided.' 

The par vagum should not be seen ; but the close position of this 
important part to the outer and posterior side of the artery should 
not be forgotten. The best method of avoiding it will be that 
already pointed out, viz. keeping the point of the needle close to the 
artery : by following this proceeding, too, and also carrying it from 
without inwards, the convexity of the instrument will be opposed 
to the vein, which, as the operator should know, lies close on the 
outer side of the carotid. 

The sympathetic is invariably so far behind and so loosely con- 
nected with the posterior surface of the sheath, that it is scarcely 
possible to imagine an instance where it could be included in the 
ligature. 

Perhaps the greatest trouble in the operation will be from some 
small artery or vein. Often one or more branches of the superior 
thyroid, which pass to the sterno-mastoid, are so large as to bleed 
freely at first : if these give the least annoyance and cannot be 
commanded by the fingers of assistants, or by broad copper spatulas 
(either of which may be used to keep the wound open), ligatures 
should be at once applied, and I should say the same practice might 
be adopted in case of hemorrhage from small veins, which some- 
times run across the course of the incisions. Such practice will 
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seldom be required for the latter, however, and certainly should not 
be adopted without real necessity. If there is an anterior jugular 
it must be held aside with a blunt hook. 

If the ligature is applied at the point above directed, it will pro- 
bably be about half or three quarters of an inch from the bifurcation ; 
a line or two higher or lower cannot make any material difference. 
But it often happens that the operation must be done much lower in 
the neck, and here it becomes somewhat more difficult. The ex- 
ternal incision must be of a similar length, only lower down, yet 
still on the inner margin of the sterno-mastoid. The same tissues 
must be divided, and in addition the sterno-hyoid, and possibly also 
the sterno-thyroid muscles, must be partially or wholly cut across. 
In fact, the instructions which have already been given for finding 
the commencement of the subclavian, or for exposing the innomi- 
nata, will answer equally well for this proceeding on the carotid. 
In the operations referred to it is recommended to divide the inner 
head of the sterno-mastoid ; and were I operating on the lowermost 
part of this vessel, I should not hesitate about doing so, for doubt- 
less this would greatly facilitate the remaining steps. In such an 
instance I should make the external incision exactly in the line 
recommended for deligation of the innominata ; and if the opera- 
tion were required on the left carotid, I should make a similar 
wound, parallel, however, with the sterno-mastoid of the correspond- 
ing side. Towards the root of the neck the jugular vein and the 
par vagum are but slightly attached to the artery, but the surgeon 
will do well to remember that both are close at hand. Here, as in 
the other operations above described, some minor veins may be 
troublesome; indeed, in all incisions at the root of the neck such as 
those under consideration, as well as for other purposes, veins, which 
from their magnitude would give no trouble in other regions, may 
give great annoyance here, in consequence of the distended con- 
dition into which they may be thrown during the irregularity of 
breathing and straining incidental to such proceedings. 

In an instance where an aneurismal tumour is low down in the 
neck, it will be perceived that such an operation will be exceedingly 
difficult, as the deep incisions must necessarily be limited between 
the tumour and the upper margin of the sternum. By great care, 
however, the vessel may be reached without serious injury to the 
neighbouring parts. Mr. Porter has successfully tied the carotid 
within the eighth part of an inch of the innominata, and Dr. Robert- 
son, of Edinburgh, has, with equal success, cured a large aneurism, 
occupying nearly the entire side of the neck, when it was with the 
utmost difficulty that he could find space between the disease and 
the sternum to expose the root of the carotid. 

It has often appeared to me an exceedingly singular circumstance 
how it happens so frequently, that ligature at the root of the carotid 
should be, upon the whole, so successful, while deligation of the origin 
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of the subclavian has been so unfortunate. Until within a very 
recent date it has usually been considered that secondary hemorrhage 
(which is so fruitful a cause of death after these operations on the 
great arteries) has always occurred from the proximal end of the 
vessels ; but the idea is now gaining ground that this occurrence 
happens as frequently, if not more so, from the distal side of the seat 
of ligature ; and certainly the post mortem examinations of some of 
these operations on the large arteries at the root of the neck go to 
favour this view. Cases in the practice of Mr. Lizars, Mr. Liston, 
and others, might be brought forward in support of this doctrine, 
and the circumstance has been very pointedly alluded to by Mr. 
Porter, in his published lectures on aneurism. The greater facility 
for retrograde circulation in the subclavian than in the carotid, will 
not, however, account for the unsuccessful issue of all the cases in 
which the former vessel has been tied on the inner side of the 
scaleni muscles, as death has usually occurred before the period at 
which secondary bleeding may be expected. 

Professor Miller of Edinburgh, has, in a most able paper in the 
January number (1842) of the London and Edinburgh Monthly 
Journal of Medical Science, endeavoured to prove that death has 
resulted, in most of these operations on the great arteries of the 
neck, from inflammation of the lungs, and it cannot be doubted that 
such a condition has often been present on these occasions. It 
appears, also, from certain experiments on the lower animals by 
M. Jobert (de Lamballe), that the lungs become very seriously 
affected after ligature of their carotids : and from what I have 
myself seen, I should strongly recommend the free use of the lancet 
in all such operations as those which have been lately under con- 
sideration. 

In instances of aneurism at the root of the neck, whether in the 
innominata, the origin of the carotid, or of the subclavian, the ope- 
ration of Brasdor may be put into practice, or the modification of 
it recommended by Mr. Wardrop. If, for example, the disease 
were supposed to be in the innominata, Mr. Wardrop would place 
a ligature on the carotid or on the subclavian, one being obstructed, 
the other left to nature, and he would be guided by circumstances, 
whether at any future period he would perform a similar operation 
on the other vessel. Brasdor's operation could be put into practice 
only on the carotid, for here in an aneurism at its root the circula- 
tion might be completely arrested. On the other branch of the 
innominata, however, if the aneurism were supposed to be at its 
root, a ligature placed outside of the scaleni could only have the 
effect of partially obstructing or altering the course of the circula- 
tion ; and this, therefore, would be Wardrop's operation, the differ- 
ence between the two modes being that, in the one (Wardrop's) the 
entire column of blood is not intended to be checked, whilst this in 
a manner constitutes the chief feature in the other (Brasdor's). My 
limits will not permit me to say more on such operations, and I shall 
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therefore only state that I should feel inclined, in some of those cases 
where the patient's prospects were otherwise desperate, to offer a 
chance of cure by ligature on the distal side of the disease. The 
first instance in which Mr. Wardrop himself operated, that treated 
by Mr. Evans, of Belper, and various cases occurring in the prac- 
tice of Dr. Mott, my friend Mr. Fearn, of Derby, and other prac- 
titioners of note, all hold out some gleam of hope in such unfortunate 
cases. In the summer of 1841 I placed a ligature on the carotid, 
for aneurism of the innominata, but the patient did not survive suf- 
ficiently long to enable me to form a decided opinion as to the pro- 
bable result of the proceeding. The case was published in the 
November number (1841) of the Edinburgh Monthly Medical 
Journal, and I may refer the reader to Mr. Wardrop's treatise on 
aneurism, published in 1828, in which the principles of this opera- 
tion are detailed, and, in addition, to the article Aneurism, by the 
same author, in The Cyclopaedia of Practical Surgery. 

I have not as yet alluded to any important irregularities in these 
great arteries. The subclavian has occasionally been seen in front 
of the anterior scalenus muscle. I have myself met with only one 
example of the kind in the dissecting-rooms. Mr. Lizars, in opera- 
ting outside of that muscle, discovered the vessel lying in front ; the 
case was published in the Lancet of 9th August, 1834. Mr. Liston, 
in placing a ligature on the subclavian at its origin, had considerable 
difficulty in exposing the vessel, and at the time fancied, from its 
depth, that it might arise from the left side of the arch of the aorta, 
and pass to the right, between the trachea and oesophagus, or even 
behind the latter tube ; he afterwards found that it sprung from the 
innominata, only a little further back than usual ; but, in truth, the 
vessel often does curve back in this situation. Irregularities in the 
origin and course of the right subclavian, such as those alluded to, 
have frequently been met with by anatomists, and Mr. Harrison 
refers to a case where the right subclavian, passing between the 
trachea and oesophagus, was opened by ulceration, occasioned by a 
fish-bone sticking in the gullet, when fatal hemorrhage ensued. The 
right carotid, too, has its irregularities. It has been seen originating 
from the arch of the aorta ; and in such a case it will be perceived 
that it cannot be a guide either to the innominata or subclavian. 
The innominata, as I have already stated, may be long or short ; 
and it was probably from the latter circumstance that a Leipzig 
surgeon, instead of tying the main vessel, as he intended, placed 
the ligature on the carotid and subclavian at the same time ; it may 
give off the left carotid, as well as the two large vessels on the right 
side ; and in such a case, besides the danger of wounding the branch 
going to the left, as it lies in front of the trachea, its origin might 
be exactly in the situation where the surgeon might wish to place 
the ligature. He might hesitate to apply it immediately above the 
left carotid, for fear of the circulation preventing or breaking adhe- 
sions in the seat of deligation ; on the other hand, were he to place 
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it below, he might dread the effect of arresting the flow of blood 
through both carotids and right subclavian at the same time. Con- 
sidering how seldom this irregularity has been seen, it must be 
admitted that such an emergency as that now referred to will be 
rare indeed. Were such a case to occur to me, however, I imagine 
(thinking quietly of it at the present moment), that I should prefer 
obstructing all three. We know that in the lower animals both 
carotids may be obstructed by ligatures at the same time, and there 
is reason to suppose that such a step might be hazarded on the 
human subject (p. 422.) We also know, however, that obstruction 
of both carotids and vertebrals at the same time produces death, if 
continued for a very brief period only, (the exhibition of the experi- 
ment was a favourite subject with Sir Astley Cooper in his latter 
years,) and in such a case, then if would assuredly be well to try 
the effect of compression on the innominata before tightening the 
ligature. If it appeared that the patient could not suffer the ob- 
struction, then the surgeon might console himself as Sir Charles 
Bell did when he came on the double femoral artery, by the reflec- 
tion that he could not be held responsible for all nature's irregulari- 
ties ; and even in such a plight he might, for the time, at all events, 
keep in mind the remarkable case to which I have already referred, 
where Mr. Porter, after exposing the innominata and finding it 
diseased, gave up the idea of securing it with a ligature, in which, 
nevertheless, the artery afterwards became permanently obstructed, 
and cure of the aneurism in the subclavian was the result. 

The external carotid, or some of its branches, occasionally require 
to be tied. When this artery itself is the seat of operation, the 
thread is usually applied immediately above or below the digastric 
muscle, and consequently after three of its chief branches have been 
given off. The operation may be performed as follows : — The 
patient being placed as for the preceding operations, and the surgeon 
occupying a similar position, a lunated incision should be made 
extending between the mastoid process and the body of the hyoid 
bone, in the line indicated by the letter f in figure 199 ; the skin, 
platysma myoides, and superficial fascia, should all be divided to 
about the same extent, when the lower part of the parotid gland 
will be brought into view near the posterior end of the incision : 
the margin of this gland should then be turned or drawn slightly 
upwards, and then the anterior border of the sterno-mastoid will be 
distinctly brought into view : the digastric and stylo-hyoid will now 
be exposed, and, by dipping a little deeper on the upper or lower 
margin of these conjoined muscles, the external carotid may be ex- 
posed just before it passes into the substance of the parotid. There 
may be one or more small veins in contact with the vessel ; but the 
needle may be passed in any way the operator finds most conve- 
nient. Several veins of considerable magnitude will cross the line 
of incisions, and these must either be divided or held aside. Even 
in such large arteries as the subclavian, the sense of touch, as I have 
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experienced, does not always enable us to feel the pulsation of an 
artery ; and in such an operation as that now under consideration 
the surgeon should trust more to his eyesight than to the point of 
his finger: indeed, its accomplishment must be deemed more diffi- 
cult than ligature of the common carotid, in consequence of the 
smaller size of the artery, and I may also say the greater depth. 
Fortunately, such a proceeding is rarely required. I have seen it 
done previous to removal of the upper jaw ; but it may be consi- 
dered a settled point that such a preliminary step is not requisite. 
In referring to the surgical anatomy of this artery (p. 405), I have 
noticed an instance in which it was found in an unusual position, 
external to the digastric and stylo-hyoid muscles. 

The superior thyroid has occasionally been tied in cases of goitre. 
In such an instance the guide to the vessel would be its own pulsa- 
tions near the skin, for unless it were ascertained by such proof, that 
the artery was enlarged, and therefore, probably, a considerable 
source of nourishment to the morbid growth, the operation would be 
worse than useless. On this subject more will be found in a future 
page, as also a drawing illustrative of the enlargement both of the 
gland and the arteries which belong to it. * 

The lingual and facial arteries may be exposed at their roots ; but 
such operations are seldom necessary. Mirault tied the right lingual, 
but failed in finding the left. Many years ago I saw Mr. Liston in 
the Edinburgh Hospital apply ligatures to both lingual arteries, for 
enlargement of the tongue, but no benefit resulted. The anterior end 
of the incisions above described for the external carotid may suffice, 
but were I to attempt operations on either of these vessels, I should 
begin the incision a little further forward, and not carry it so far back, 
— keeping it, however, much in the same line, and dividing the same 
textures, though not so extensively. The extremity of the great horn 
of the hyoid bone, and the posterior margin of the hyo-glossus muscle, 
I should take as the best guides for the lingual artery, and possibly 
the same parts and the lingual nerve, might show the necessity of 
looking a little higher for the facial, where it lies below the under 
margin of the submaxillary gland. Were such operations demanded 
on the living body, they would, in my opinion, require a far greater 
nicety of manipulation, and a more complete knowledge of anatomy 
than might be necessary for exposing larger vessels. 



CHAPTER III. 

DIVISION OF CICATRICES AND OF STERNO-MASTOID. LARYNGOTOMY. 

TRACHEOTOMY. PHARYNGOTOMY. CESOPHAGOTOMY. TUMOURS IN 

THE NECK, ETC. 

On the dead subject it is not likely that any idea can be formed 
as to the kind of operation which may be required in instances of 
deformity resulting from burns in this situation : indeed, no two cases 
on the living body will be altogether alike ; and if anything is to be 
effected by the surgeon, he must be guided more by his own judg- 
ment and ingenuity, than by such rules as can be given here. I 
have seen several operations for such deformities, and have myself 
tried the efficacy of dividing bands of cicatrices, and sometimes re- 
moving them altogether, but cannot on the whole speak in high 
terms of such proceedings, although I have occasionally seen some 
little benefit derived. When a cicatrix has been removed, and the 
wound treated in the manner recommended by Mr. Earle, viz., by 
bringing the skin up from the sides, so as to unite the opposite edges 
by stitches or straps, I have generally noticed that after the first few 
days the surface has gaped as much as when first made, and that 
after union by granulation had been accomplished, the parts were 
in much the same condition as before, — in some, perhaps, a little the 
worse for the proceeding. In instances when a cicatrix has been 
merely cut across, and where the head has been held in a favoura- 
ble position for weeks, I have almost invariably noticed that, at last, 
matters have arrived at nearly the same condition as when the knife 
was first used. I must admit, however, that all instances have not 
been alike unfortunate. I have no doubt that much might be done 
in the early treatment of burns in this situation as elsewhere, to 
obviate the contraction of the granulations. In the introduction 
(p. 87) I have referred to the necessity for keeping any granulating 
surface in a proper attitude in case of deformity occurring in the 
progress of cicatrization, and a case is detailed illustrative of the 
continued tendency to that result even after the latter process is ap- 
parently complete. 

[My own experience in operations for the relief of deformities 
resulting from burns, and other similar contractions, is very limited, 
having in most instances discouraged procedures of the kind, from 
a belief that generally speaking the patient was not compensated 
for the very painful and dangerous operations which they required 
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by any very decided permanent improvement — a belief founded on 
an examination of many cases operated on at long intervals of time 
after their performance. Professors Pancoast and Mutter of the 
Jefferson College, however, who in a particular manner have 
devoted themselves to the application of the plastic art to different 
deformities, hold a very different opinion, and the contributions of 
these gentlemen in the American Journal of the Medical Sciences, 
may be examined by those desirous of seeking further information 
on these subjects. Where operative measures are determined on 
in these cases, the method which seems to promise most success, is 
that in which a portion of skin is brought from a neighbouring part, 
and interposed between the divided edges of the cicatrix. In per- 
forming an operation of this kind, the contracted cicatrix is first to 
be divided, or entirely removed, after which, a portion of sound in- 
tegument of a size to correspond with the raw surface produced by 
the division, or removal of the band of adhesion, is to be dissected 
up from some part in the vicinity, gently twisted at its root of con- 
nexion, and attached by stitches to the sides of the integument 
bounding rhe raw surface. The edges of the wound from whence 
the sound skin has been removed, are then approximated, and the 

Fig. 200. 




parts which have been separated by operation, retained in their 
natural position by an appropriate apparatus. The healthy integu- 
ment thus interposed, should be a large pattern, in order to allow 
for subsequent contraction. Fig. 200 represents a female with a 
deformity of the neck following burn operated upon by Dr. Mutter. 
In this case, the cicatrix was entirely dissected out, making a "most 
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shocking wound six inches in length by five and a half in width," 
which was filled by a flap taken from over the deltoid muscle, six 



Fig. 202. 
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and a half inches long, by six broad, which was brought round by- 
making a half turn in the pedicle and attached by sutures to the 
edges of the denuded surface, in a way that will be at once evident 
by referring to fig. 201. The drawing 202 represents her after the 
cure. The face, as will be seen, is vastly improved, and the patient, 
who was recently sent to me for examination by Dr. M. (now two 
years after the operation), assured me that she felt fully compensated 
for the suffering and danger she had undergone, by the relief which 
had been afforded her. — N.] 

Of late years, since subcutaneous incisions have become so com- 
mon, the sterno-mastoid has been frequently cut across for the cure 
of wry-neck (torticollis) by such a wound. Formerly, in dividing 
this muscle, or any portion of it, the custom was to expose the 
fibres through an incision on the surface, and afterwards to com- 
plete the proceeding on a director ; now, however, it can scarcely 
be doubted that a subcutaneous wound should be preferred, and the 
operation may be done as follows : — The muscle being put on the 
stretch, a narrow blade (p. 351) should be passed flatwise behind 
its inner margin to such an extent as may be deemed necessary, 
when the edge should be turned upon the fibres, and their division 
effected by cutting towards the skin. Perhaps the incision of the 
sternal portion of the muscle may suffice ; but in most instances the 
clavicular portion must be divided also. If the operator is cautious 
in not pushing the knife too deep at first, there can be no danger in 
the proceeding just described; but every anatomist may foresee 
what might happen from carelessness here. The blade may be first 
passed below the skin only, and then thrust against the muscle; but 
if this method is chosen, care must be taken that the knife does not 
plunge deep when the division of fibres has been effected. After 
the operation, a pad should be placed over the little wound in the 
skin and the space between the retracted ends, and subsequently 
the case must be treated according to the circumstances. If the 
distortion has previously been slight, possibly no particular apparatus 
may be requisite ; but, in general, as in the instances of club-foot 
already referred to, some mechanism, such as has been represented 
by Benjamin Bell and others, should be applied, for the purpose of 
keeping, or rather bringing, the head into a proper position. 

Laryngotomy and Tracheotomy may be performed on the dead 
subject, and thus some idea may be formed of these operations on 
the living body. 

If an incision be made about an inch long, in the mesial line, be- 
tween the pomum Adami and the lower margin of the cricoid car- 
tilage, the crico-thyroid membrane may be exposed almost imme- 
diately below the integument, the blade will pass between the two 
sterno-hyoid muscles, and, on the dead subject in particular, the 
depth of the wound will be trifling. When the membrane is ex- 
posed, the point of the knife should be thrust into it with a kind of 
jerk, and the requisite extent of incision made — sometimes in a ver- 
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tical line, at other times in a horizontal, or, in some instances, in a 
cruciform direction, according to circumstances. 

Tracheotomy may be performed thus : — The skin and sternum 
being well separated, an incision through the skin, about an inch 
and a half or two inches long, should be made, extending from near 
the upper margin of the sternum to the fore part of the cricoid car- 
tilage; then the cellular tissue at the lower end of the wound should 
be cautiously divided, the operator keeping a sharp look-out for 
A'eins that may be in the way, so that they may be held aside, when, 
by keeping in the mesial line, the trachea will be exposed a little 
below the isthmus of the thyroid gland. The point of the knife 
should now be passed into the tube at the lowest part of the exposed 
portion of the trachea, and carried from below upwards to any 
desired extent. 

It may happen that these proceedings when required on the living 
body will be accomplished with as little trouble almost as on the 
dead; but it will often be otherwise ; and many circumstances may 
be connected with these operations which will call forth much of 
the skill and coolness of the operator. 

Laryngotomy is but rarely performed compared with the opera- 
tion on the trachea, and the cases are few in number in which the 
proceeding seems to possess any advantage over the latter : indeed, 
it is scarcely possible to name an instance. The principal necessity 
for either operation is to allow the patient to breathe more freely, 
whilst occasionally an opening is required to give egress to a foreign 
body, which may have accidentally passed into the larynx, trachea, 
or one or other of the bronchi. Such a body may be the cause of 
the difficulty in respiration, or this condition may be the result of 
inflammation of the mucous membrane; but unless there is a special 
reason for dividing the crico-thyroid membrane (such as the ascer- 
tained lodgment of a foreign substance in the larynx, or the short- 
ness of the neck, as in an infant), the operation of opening the 
trachea is most generally pi'eferred. 

In Laryngotomy, the only casualty which is at all probable, is 
the division of a branch of the superior thyroid artery (crico-thy- 
roid), which runs across the membrane, and is occasionally of such 
a size as might cause trouble when cut. The late Professor Turner, 
of Edinburgh, used, in his lectures, to relate an instance where, in 
such an operation, a child bled to death from a wound of this vessel. 
Possibly the division of the membrane between the cricoid and 
thyroid cartilages, may not leave an opening sufficiently large, and 
it will, therefore, be requisite to carry the knife upwards or down- 
wards. If the thyroid cartilage be cut, there is a probability of one 
or other of the vocal cords being divided, unless the incision is ex- 
actly in the mesial line : if the wound is extended downwards no 
serious harm can result ; but it should be remembered that the 
aperture in the cricoid cartilage will not gape like that in other 
parts, for the elasticity of the ring is such that the cut surfaces will 
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continue in contact unless they are held asunder. In a young sub- 
ject, the chief difficulty in the operation seems to be in the recogni- 
tion of the parts, from the smallness in their size, after the wound 
on the surface has been effected, and this difficulty may be greatly 
increased if the skin and cellular tissue be inflamed and infiltrated 
with serum, in consequence of the previous application of leeches, 
sinapisms, and blisters. 

In Tracheotomy the casualties and difficulties may be more 
numerous and greater. It may be the case that the parts over the 
trachea are much swollen, from the circumstances alluded to above; 
but besides this, the tube is always much deeper in the neck than 
in the larynx, and if the patient is fat, muscular, short-necked, and 
unsteady, there may be great trouble in the operation. The isthmus 
of the thyroid gland is generally more or less in the way, but unless 
it be enlarged there will seldom be much trouble from the bleeding, 
which may result from its division : if there were sufficient room 
below to keep clear of it I should certainly do so, but it should 
always be borne in mind, that in avoiding this evil and getting 
nearer the sternum, others of a more serious nature are encountered: 
— the subcutaneous veins increase in size towards the root of the 
neck, and if wounded low down the blood might regurgitate from 
them: possibly the left vena innominata might be in the way, 
although this is not likely, for it is generally below the level of the 
upper margin of the bone : the arteria innominata, or the right or 
left carotid may, as already referred to at p. 416, be so high in the 
neck as to be in danger. Hence then the propriety of passing the 
point of the finger to the bottom of the wound to protect the parts 
in this situation, and also the wise precaution of introducing the 
point of the knife with the back nearest the sternum and cutting 
upwards ; for, by these proceedings, although the edge of the in- 
strument may come in contact with the thyroid gland, it is the least 
of the evils that have been under consideration. The necessity for 
keeping in the mesial line cannot be too carefully attended to : in 
the upper part of the trachea, a slight deviation may endanger one 
of the lobes of the thyroid, from which the bleeding would assuredly 
be much more copious than from the isthmus. In an instance 
occurring in my own practice, where the patient, a short stout- 
necked female, was remarkably unruly, I got a little to one side 
and the bleeding was very copious. In the "lower part of the neck 
the danger may even be greater, for the carotids lie closer to the 
tube than towards its upper end. A case has been mentioned by 
Desault in which the carotid was opened, and where of course 
death ensued. 

I have seen tracheotomy performed when probably half an ounce 
of blood did not escape ; but in most of the instances which have 
come under my notice the hemorrhage has been remarkably free. 
Sometimes this has apparently arisen from the inflamed state of the 
textures over the tube, in other instances from the distension of the 
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smaller veins, produced by the derangement in respiration, and 
occasionally from the vascular condition of the mucous membrane. 

A variety of circumstances must guide the surgeon in giving 
preference to one or other of these operations, in selecting a place 
at which to open the trachea, and in the manner of conducting the 
proceedings. 

As already stated, there are few reasons in favour of laryngotomy, 
and, excepting the suspicion that a foreign substance is impacted 
between the vocal chords, I know of no other inducement to select 
this proceeding in preference to tracheotomy, — unless, indeed, it be 
that the crico-thyroid membrane is more superficial than the trachea. 
Cherry-stones, plum-stones, kernels of fruit, beans, kidney-beans, 
small pebbles, buttons, coins, and such like objects, which children 
may inadvertently allow to pass the rima glottidis, may lodge in the 
ventricles of the larynx, and might be more readily displaced by 
having the opening near. A fish-bone has been known to stick 
across the larynx, and La Martiniere has related a case where a 
large brass pin, which had been attached to the end of a boy's whip, 
was in cracking the toy forcibly driven across the larynx, from 
whence it was extracted by making an incision through the skin 
sufficient to permit of its head being seized, as the latter was sunk 
deep underneath. 

Whether an opening be required for oedema of the rima glottidis, 
for ulceration connected with the upper orifice of the larynx, for 
croup, or for the removal of foreign substances from the bronchi 
or trachea, the incision is almost invariably made in the latter tube. 
In the first of these conditions above named, the opening is required 
to allow respiration to go on ; in the next, partly with the latter 
object, but more particularly to allow the ulcers to remain at rest, 
— at least so some have argued, and for croup to admit of more 
free respiration, and also of the escape of mucus (perhaps of false 
membrane) from the trachea and bronchial tubes. 

In asphyxia, from whatever cause it may arise, and when it is 
resolved to open the air passages in the neck, it is evident that there 
is no time to lose, and therefore the surgeon should complete the 
operation at once without heeding the hemorrhage, however copious 
it may be : the patient has no chance of life unless respiration is 
restored, whereas experience has shown that death from hemorrhage 
in such proceedings is exceedingly rare. It is generally recom- 
mended that in doing this operation the wound in the trachea should 
not be made until all bleeding has ceased ; but although it is satis- 
factory to see that such is the case, it would in some instances be 
highly improper to do so. Mr. Porter states " that it has hap- 
pened that a patient has been lost whilst the surgeon delayed the 
opening into the trachea in order previously to control an alarming 
hemorrhage." An erroneous impression obtains with some, that the 
interior of the trachea is as exquisitely sensitive as the upper orifice 
of the larynx, where a drop of water cannot touch without pro- 
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ducing a paroxysm of coughing ; but experience in these operations 
has shown, that the lining of the windpipe possesses as little of this 
peculiar delicacy as in most other mucous canals. A few drops, 
then, or indeed any quantity, so that it does not impede breathing, 
may pass into the tube through the wound with impunity, as it will 
be expelled again as soon as its presence causes annoyance. In- 
deed, without wishing to detract from the danger of bleeding, I 
nevertheless doubt if any one ever died from the internal hemor- 
rhage on these occasions : 1 have myself seen blood flow freely into 
the trachea from such wounds, but it has been speedily and as freely 
ejected again, and, for my own part, the bleeding which I should 
most dread would be from a copious flow externally. If half an 
ounce or an ounce of blood was to flow into the trachea, unless the 
patient were exceedingly exhausted, he would be sure to expel it 
again by the wound, or by the upper part of the tube. Such a cir- 
cumstance should induce the surgeon to examine the external wound, 
when if the bleeding vessel is of any considerable magnitude he will 
discover it at once, and if it is an artery a ligature can be applied, 
or if a vein pressure may suffice. But even in the case of severe 
hemorrhage the blood is much more likely to flow through the 
external wound than into the trachea, and in illustration of this, I 
may refer to a case related by Mr. Porter, who, after tracheotomy 
had been performed by another party, was called in hurriedly as 
the patient was stated to be bleeding to death. He found him sitting 
on a chair, blood profusely flowing from the wound, and a coagulum 
on the floor at his feet " as large as a liver," to use Mr. Porter's 
own words, yet even in this case there does not seem to have been 
any bleeding internally, and that on the surface was speedily 
arrested by pressure. 

I have recommended a knife wherewith to make the opening, but 
some have preferred a trochar, and one of a particular shape has 
actually been made for the purpose. It requires a little dexterous 
management to introduce even the sharp point of a scalpel in some 
of these cases, and I should consider it much more troublesome to 
cause the clumsy point of the other instrument to pass with facility. 
The rings of the trachea, and also the fibrous intervening membrane, 
are so dense that in the young subject they will sink before the 
point, until the opposite sides almost meet, and even with the scalpel 
a kind of plunge, or jerk as I have previously called it, is necessary 
at this stage of the operation. 

If the opening has been made to allow the patient to breathe more 
freely, it will be necessary to make some provision to keep it patent. 
Some portions of its margins may be cut away with this object, and 
such a proceeding has been frequently done ; but in general it will 
be best to introduce a silver tube of the shape represented in figure 
203, and to retain it by tapes attached to the rings made sufficiently 
long to join at the back of the neck. Such an instrument is useful 
for the purpose referred to, and may be serviceable too by its pressure 
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in arresting bleeding, — indeed, in cases of venous hemorrhage it 
may be of great advantage, whether by itself or partly surrounded 
by lint. I have seen some trouble in passing this tube, both in 
Laryngotomy and Tracheotomy, owing to the elasticity of the cri- 
coid cartilage or the rings of the trachea : the edges, therefore, re- 
quire to be held asunder by hooks or for- 
ceps until the point is fairly inserted. But F 'g- 203 - 
before this can be attempted it is necessary, 
in many instances, to hold the wound open 
to permit the egress of mucus which may 
have accumulated in the trachea and 
bronchi. In croup, when such an opera- 
tion is performed, the necessity for this is 
very evident, so that both mucus and 
lymph may be allowed to escape ; but the 
same may exist in other instances. Occa- 
sionally it has happened that unless means had been resorted to to 
promote the escape of the contents of the trachea the patients would 
have perished. Mr. Porter relates an example of the kind where 
one of his assistants emptied the passage by placing his lips over the 
wound and applying suction, and another where a syringe was used 
with equally good effect. 

In many instances, even after the tube has been introduced, the 
accumulation goes on so rapidly again that it is requisite from time 
to time to clean it with a feather or a piece of lint on the end of a 
stick or probe ; and at all times it is necessary to be careful that the 
tube does not slip out, or that it is not removed at too early a 
period. 

In one of my patients in the Edinburgh Hospital, difficulty of 
breathing (from disease in the larynx) came on so suddenly one 
evening that ere my house-surgeon, Dr. David Williamson, could 
be at the bedside, asphyxia had ensued. With great promptitude, 
however, that gentleman made an orifice in the trachea, applied his 
mouth and forced some air into the lungs, which he immediately 
forced out again by pressure on the abdomen and chest, when hap- 
pily, after a repetition of one or two such manoeuvres, the patient 
breathed for himself again, which he continued to do, partly through 
the orifice and partly through the larynx, for many weeks, until he 
at last died from disease of the chest also. 

The tube must be worn as long as there is any necessity for it, 
and this period will vary in different cases according to a variety 
of circumstances. As soon as it can be dispensed with so much the 
better, and the wound will in general close of its own accord. 
Sometimes, however, it does so but slowly ; occasionally it con- 
tinues open ever after, and the patient when about to speak has to 
place the point of his finger on the orifice in order to throw the cur- 
rent of air between the vocal chords. Caustic, the cautery, or even 
paring the edges with a knife, may be resorted to with advantage. 
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I once saw my former colleague, Mr. Watson, cut the edges of the 
orifice, bring them together with a twisted suture, (taking care, how- 
ever, not to separate the skin for fear of emphysema, and also not to 
pass the needle into the trachea), and succeed in closing the aper- 
ture permanently. 

When Tracheotomy is performed for the purpose of removing 
a foreign substance, which has passed through the larynx down- 
wards, it will in general be necessary to introduce instruments to 
assist in this object. Such cases have been most frequently seen in 
children, although accidents of the kind occasionally occur in adults. 
Stones of fruit, pebbles, small coins and the like, as previously stated, 
may slip between the vocal chords, and lodge immediately below, 
or in one of the bronchial tubes — generally that of the right lung — 
or may move upwards and downwards between the bifurcation and 
the rima glottidis. The history of such cases usually explains what 
is wrong ; at first the patient may have been almost suffocated as 
the object has passed into the larynx, then he may have had severe 
fits of coughing, which may suddenly have ceased and as suddenly 
begun again : these symptoms, coupled with the knowledge that a 
foreign body has passed backwards from the mouth, will go far to 
show the cause of the paroxysms ; but the stethoscope may aid 
greatly in the investigation. 

It has happened in some of these cases that as soon as the open- 
ing has been made the substance has been forcibly expelled through 
the wound, and hence the propriety of keeping the margins of the 
aperture in the trachea asunder by means of hooks ; but there has 
more frequently been a necessity for the introduction of instru- 
ments, and such a one as that represented a few pages further on, 
for the extraction of polypi from the nostrils, has been used on 
these occasions. The blades beyond the hinges should be some- 
what longer than those referred to, and the whole instrument must 
be adapted, both in thickness and length, to the age and size of the 
patient about to be operated on. These must be passed upwards 
or downwards, as may be required : if upwards, probably the blades 
may be kept shut, and used as a kind of probe to push the substance 
through the upper part of the larynx ; and if downwards, they must 
be opened with the purpose of grasping the object to be removed. 
Mr. Porter, whose admirable work on the Larynx and Trachea 
cannot be too highly extolled, has related many remarkable cases 
of the extraction of extraneous bodies from the air passages. Dr. 
Houston relates an instance where a large molar tooth with its 
fangs entered the trachea ; Mr. Key opened the trachea for the pur- 
pose of extracting a coin from the right bronchus ; I once saw Mr. 
Listen most adroitly and successfully extract a portion of bone from 
the right bronchus (the case is referred to in his excellent work on 
Practical Surgery), and a somewhat unusual case of the kind oc- 
curred some time ago to myself. A girl, seven years of age, in 
reaching her hand high above her head, inadvertently let a plum- 



REMOVAL OF FOREIGN BODIES FROM THE TRACHEA. 439 

stone which she had in her mouth slip backwards, when it entered 
the larynx and immediately produced most severe coughing and 
occasional obstruction to inspiration. My friend, Mr. Stuart of 
Kelso, saw the case, and proposed Tracheotomy, which was ac- 
cordingly performed. Owing to the impossibility of keeping the 
patient quiet, the object could not be seized, and, from the injudi- 
cious interference of the friends, it was found necessary to give up 
any further attempt to do so. The wound closed, and the girl con- 
tinued to suffer as before : at times she had some rest, but often, 
and suddenly, she would drop on the floor in a state of asphyxia, 
from which condition she would recover after a violent effort at 
inspiration. Three months afterwards she came under my charge, 
but seemed so alarmed at the approach of medical men, that I 
almost despaired of being able to attempt anything for her relief. 
By kind management, however, she was induced to submit to ano- 
ther operation, when I succeeded in extracting the plum-stone. Be- 
fore the proceeding it had been ascertained that the object moved 
between the bifurcation and upper end of the trachea : this was 
most distinctly noticed when the forefinger and thumb were placed 
one on each side of the larynx, for then, if she was desired to cough, 
the impulse of the stone was felt as it struck the narrow part above. 
My friends, Drs. Spittal and Henderson (both well known as accom- 
plished stethoscopists), who examined the case with me, felt more 
satisfied in this way than by auscultation. After making the wound 
in the trachea, I introduced a slender pair of forceps, similar to 
those already recommended, and for a time was unsuccessful in my 
object : the stone seemed to move upwards and downwards along- 
side of the blades, and at last, under this impression, and at a time 
when I imagined that it was at the lower part of the tube, I opened 
the blades and held them so until the next expiration, when I closed 
them suddenly and thus caught the object, which was then extracted 
with a slight pull. Immediately all annoyance ceased ; the wound 
closed almost entirely by the first intention, and every danger being 
apparently over, the patient, eleven days after, was permitted to go 
into the country. Here, however, she seemingly had caught cold, 
and three weeks afterwards she died of difficulty of breathing, occa- 
sioned, from what I could subsequently learn of her history, by 
swelling of the mucous membrane of the larynx. 

My limits will not permit me to dwell longer on these matters ; 
but I cannot avoid again drawing attention to Mr. Porter's trea- 
tise, in which numerous cases illustrative of the affections of the 
larynx and trachea will be found, accompanied by practical re- 
marks, which are additionally valuable coming as they do from 
such a source. 

It is scarcely necessary for me to mention that, after such an 
operation, the wound should in general be closed at once. In Tra- 
cheotomy for difficult breathing, the opening is made with the object 
of allowing the patient to breathe through it : here, however, it 
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has been made only for the convenience of removing the cause of 
annoyance. 

Pharyngotomy and CEsophagotomy are operations which are very 
rarely required, and for which no exact rules can be given. It is 
customary to notice that the gullet lies a little to the left of the tra- 
chea, and in cutting into it on the dead subject this side is always 
selected : the proceeding may be done in the dissecting-room as 
follows : — A portion of bone, bit of muscle, or other convenient sub- 
stance, should be pushed into the lower part of the pharynx, until 
it is made to bulge in the neck, which it will probably do most con- 
spicuously on the left side of the thyroid cartilage ; then an incision 
through the skin, between two and three inches long, should be 
made over the swelling, when the platysma, cellular tissue, and 
gullet, should be divided until the object is uncovered, which must 
then be extracted by means of hooks or forceps, as may be most 
convenient. Here it will be observed, that the wound will probably 
enter the lower end of the pharynx instead of the oesophagus ; but 
similar instruments will enable the student to cut into any part of 
the latter tube above the root of the neck, although it must be evi- 
dent that there are many objections to attempting such a proceed- 
ing on the living body. Opposite the larynx the incisions pass 
between that part and the common carotid : the latter vessel is so 
near that it must be considered in danger, and in all probability the 
superior thyroid artery would be cut, whilst the superior laryngeal 
nerve would possibly meet the same fate. Towards the root of 
the neck the carotid would be nearer to the course of the knife, the 
thyroid gland, the inferior thyroid artery, and perhaps, too, the in- 
ferior laryngeal nerve, would all be in danger : in short, simple 
though the operation may appear on the subject, I should con- 
sider it attended with great danger on the living body, and would 
proceed about it (should I ever be called upon to undertake such a 
proceeding) with the utmost caution : I should examine every tex- 
ture before applying the knife, and after making a small opening in 
the tube, should probably use a probe-pointed bistoury to enlarge 
the aperture. 

In my own experience I have only seen one instance in which it 
was proposed to perform Pharyngotomy or CEsophagotomy. A girl 
about twenty years of age came under the care of Mr. Lizars in the 
Edinburgh hospital, who was said to have swallowed a small pad- 
lock, which she asserted was lodged in her throat. The most care- 
ful examination by means of the finger, steel sound, and probang, 
gave no indication of its actual seat, and only on one occasion, 
during the different consultations which were held on the subject, 
was there any evidence that the object could be touched by the in- 
struments introduced for the purpose : the sound seemed undoubtedly 
to indicate the presence of the metallic substance; but upon another 
trial it was observed to strike against the incisor teeth, and as the 
point could not again be brought in contact with the padlock, the 
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idea of making an incision in the neck was abandoned for the time, 
more particularly as there were reasons for supposing that the person 
was an impostor. As she, however, still asserted the truth of her 
first story, she was kept in the house, and some time after, during the 
night, the house surgeon was suddenly called to her, in consequence 
of a severe fit of vomiting : during an effort he introduced a large 
pair of forceps into the pharynx, and at once seized the padlock, 
which he removed without the least difficulty. Whether it had ever 
been in the stomach it was impossible for any one to say, — certainly 
there were no marks of the gastric juice having acted upon it, 
although three weeks had elapsed from the time when it was said 
to have been swallowed. 

A case of an unusual character has lately been communicated to 
me by Dr. Little of Sligo, where a gentleman, during an epileptic 
fit, swallowed five false teeth with their gold setting, and from all 
the symptoms, there is every probability that they have lodged in 
the lower part of the cesophagus for several years. 

On the dead subject, in making the incision above recommended, 
it will be an advantage to introduce a steel bougie through the mouth 
into the pharynx, the point of which can be made to project into the 
wound on the neck : such a proceeding might also be of service on 
the living, more especially if the foreign substance did not project 
much. 

Sometimes, instead of cutting on the projection, it might be deemed 
advisable to make an opening below or above, so that the offending 
substance should be pushed upwards or downwards, as circumstances 
might indicate : if upwards, perhaps the finger introduced through 
the wound, might answer; but if downwards an oesophagus bougie 
would be required. It. seldom happens, however, that, when an 
object has once passed the upper end of the gullet, it does not 
readily find its way to the stomach. 

The introduction of bougies, probangs, stomach-tubes, and other 
instruments, into the pharynx and cesophagus, will be readily under- 
stood by the student, after the anatomy of the throat has been 
examined. Meantime, it may be stated generally, that with few ex- 
ceptions, it is always best to allow the patient to keep the tongue 
within his mouth when it is desired to introduce any object into the 
pharynx or gullet. Sometimes it may be necessary for the surgeon 
to depress the root of the organ with the point of his finger, and at 
other times it may be requisite (as in using the stomach-tube in 
those who have swallowed soporific or intoxicating poisons) to use 
a gag, as it is technically named, — that is, a piece of wood, placed 
between the teeth, having a hole in the centre, through which the 
tube is inserted, — which prevents the individual offering any ob- 
struction to the point of the instrument, or closing his jaws upon it. 
When the larynx is to be reached, it will be advisable that the pa- 
tient should project the tongue so as to bring the epiglottis forward. 

Wounds of the neck must in general be treated according to the 

5G 
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ordinary principles of surgery, and although it is often the custom to 
allude to such cases as requiring peculiar modes of practice, I cannot 
perceive any difference that may be necessary further than what a 
knowledge of anatomy and physiology might indicate. Those most 
commonly met with in civil practice are in individuals who attempt 
suicide with a razor or other sharp weapon. In such cases, supposing 
that the escape of blood has not caused immediate death, the first 
object which the surgeon has to attend to is to prevent further effu- 
sion, should such a proceeding be found necessary : he must, there- 
fore, cleanse the wound with a sponge and warm water, and then 
secure the bleeding vessels as he would in other parts of the body : 
next he should bring the edges together, and retain them by stitches, 
taking care to keep the patient's head forwards, so as to cause the 
surfaces to approximate. Whether the trachea, larynx, or pharynx 
be opened, I can see no material difference in the practice, in so far 
as the above directions go: perhaps the whole wound may unite by 
the first intention, or possibly air may escape through part of it, or 
fluids taken by the mouth may escape : in neither of these events can 
complete union occur at once; but in both cases the open points may 
heal by granulation. In the air passages it will be the duty of the 
practitioner to watch that inflammation, or that matters from the 
pharynx or gullet, do not interfere with respiration ; in those leading 
to the stomach it will be necessary to see that sufficient nourishment 
is allowed to pass downwards, and possibly a small tube, leading 
from the mouth or from the wound to that part of the gullet below 
the injury, may be required for a time. 

Tumours in the neck are of frequent occurrence, and operations 
for their removal usually require more caution and surgical skill 
than similar proceedings in other parts of the 
Fig. 204. body. The most common of all swellings in 

this situation is that connected with the thyroid 
gland so well known under the term of Bron- 
chocele, Goitre, (fig. 204,) Derbyshire Neck, 
&c. &c. ; but such an affection is but seldom, 
among surgeons of the present day, considered 
a fit case for interference with the knife. Al- 
though Gooch, Desault, Hedenus, and others, 
dissected out such tumours, and Klein of Stutt- 
gard wrote so familiarly (flippantly I should 
say) about such operations, few leading sur- 
geons now-a-days countenance such proceed- 
ings ; nor, indeed, excepting in cases where 
the tumour attains a large size, does it appear to give any incon- 
venience saving that arising from its unseemly appearance. Ana- 
tomical examinations of such enlargements display the thyroid 
arteries, one, two, three, or all of them prodigiously increased in 
size, the carotids in close contact with the mass, which itself is so 
intimately connected with the root of the neck, trachea, and oeso- 
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phagus, as to forbid any attempt upon the entire growth by means 
of incisions. On one occasion, in a case where the affection pro- 
duced more than usual annoyance, I witnessed an attempt to remove 
a portion of this gland, but the operator was speedily obliged to 
desist in consequence of the profuse hemorrhage : a needle was 
thrust across the swelling, (which was chiefly in the middle or isth- 
mus,) and a stout double thread was tied tightly round the most 
prominent part, by which the blood was restrained ; a slough fol- 
lowed, and the patient was relieved of a troublesome, tickling 
cough, which had resisted all other means of cure. Roux, after 
expending more than an hour in removing a portion of this gland 
about the size of an orange, and applying forty-seven ligatures, lost 
his patient fifty-six hours afterwards. 

In some young subjects, the frequent use of leeches and of iodine 
may check this disease, or actually cause its disappearance. I have 
seen several examples of the kind ; but such cases are few in num- 
ber compared with the numerous instances where these and other 
means fail. Ligature of the enlarged arteries has occasionally been 
performed ; but the success does not seem to have been such as to 
induce frequent repetition of the practice : Sir William Blizard put 
it into execution ; Walther, Coates, and others, have tried its effi- 
cacy, and Professor Chelius of Heidelberg has related two cases in 
which deligation of the superior thyroids was successful. Although 
the disease abounds in Scotland, I have seen no interference with 
it (excepting in the case above referred to) otherwise than by the 
ordinary means which are supposed to have a restraining effect on 
the growth of tumours, and in them, as may be gathered from my 
general remarks on such matters in the chapters devoted to the 
subject, I have but little confidence. The present, however, is an 
example where I should be inclined to persist in their use, as the 
disease is not such as should be at once removed with the knife, 
nor indeed, should any attempt of the kind ever be made excepting 
under peculiar and urgent symptoms. 

The next most frequent kinds of tumours are, probably, connected 
with the lymphatic glands. These may form in any part of the 
neck, may be superficial or deep, not larger than a garden pea or 
equal in size to the patient's head ; they may be of the simple sar- 
comatous character (perhaps the most common of all) or present 
the features of scirrhus, medullary sarcoma, or other species usually 
enumerated in classifications of such diseases. The glands in the 
neck are remarkably subject to strumous affections ; cysts occa- 
sionally form in them, and fatty deposits in the subcutaneous cel- 
lular tissue are by no means uncommon. Although goitre is fre- 
quently seen in those who possess the scrofulous diathesis, it but 
rarely shows its peculiar characters in the thyroid gland ; and the 
parotid, submaxillary, and sublingual, I feel assured are rarely the 
seat of actual enlargement of any kind. Twenty years ago it was 
more the custom to speak of tumours of the parotid than it is in the 
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present day, and for my own part I cannot say that I have seen a 
single unequivocal case of the kind. I have seen many swellings 
in the seat of the parotid, and have removed many with my own 
hands, but have invariably noticed that these were, to all appear- 
ance, developed in a lymphatic gland ; when small, the parotid was 
slightly compressed, or perhaps turned aside ; and when large, most 
of it had disappeared. 

The diagnosis of tumours in the neck is often difficult, and the 
most skilful surgeon will occasionally be uncertain as to the propriety 
of attempting their removal with the knife. Aneurisms in the neck 
are seldom difficult to detect : Allan Burns and Sir Astley Cooper 
long ago pointed out the possibility of this disease being supposed 
to be in the carotid or other large vessels at the root of the neck, 
when, in reality, in the arch of the aorta or innominata ; but else- 
where their diagnosis is usually very clear. I once saw a large 
deep-seated abscess above the clavicle, in the course of the right 
subclavian artery, which in many respects, and on a slight exami- 
nation, resembled an aneurism of this vessel. Upon the whole, how- 
ever, a mistake can scarcely occur in such cases if any thing like 
reasonable care be taken in these investigations. 

The difficulties of deciding a question as to the removal of cer- 
tain tumours by incision can scarcely be appreciated, unless by 
those who have such cases before them. The mobility of such 
growths I consider the most valuable criterion of all ; and if it 
were evident that the part slid freely over the subjacent textures, I 
should not hesitate about using the knife, whatever might be the 
bulk of the disease, provided there was no other circumstance to 
contra-indicate such a proceeding ; but if, on the other hand, the 
tumour seemed fixed to the neighbouring parts, if its limits were not 
clearly denned, if an attempt to move it caused pain, I should not 
readily be induced to use the knife, however small the mass might 
be. When the tumour is under the platysma, or superficial fascia, 
in or under the parotid, it is likely to present most of the latter 
objectionable characters ; yet a careful examination with the finger 
may probably lead the surgeon to perceive that it is only bound 
down by the textures over it, but not inseparably connected with 
those in the vicinity. If two or more lymphatic glands are affected 
at the same time, it will be well to watch the progress of the case 
before deciding to attempt removal ; for if these organs be predis- 
posed to disease, many of them may speedily assume the same con- 
dition, and in such examples no operation is justifiable. Many years 
ago I attended a boy with a tumour about the size of a small orange, 
in the upper part of the neck, which it was proposed to remove ; 
but as it seemed fixed, and the case seemed otherwise unfavourable 
for such practice, I did not interfere; within a few months small 
glandular swellings could be detected on the opposite side ; these 
gradually increased, and the patient ultimately died from starvation 
and suffocation occasioned by an enormous swelling on each side 
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of the throat, which impeded both deglutition and respiration. Dis- 
section showed that most of the lymphatic glands in this situation 
were more or less involved, and that the pharynx was encompassed 
behind and at the sides with the diseased mass, which, in addition 
surrounded the main vessels in such a manner, that I had reason to 
congratulate myself on my non-interference. In museums there are 
generally plenty of specimens of similar cases, where probably the 
common carotid, internal jugular and par vagum, are seen passing 
through the centre of the enlargement. I know of one instance 
where a surgeon, in attempting to remove such a tumour, cut all 
these parts across, and secured them in one ligature; the result 
(death) will not be difficult to conjecture. 

I have seen a surgeon attempt the removal of a fixed tumour not 
larger than a walnut, situated in front of the transverse processes 
of the vertebras at the root of the neck ; but he durst not proceed, 
as, after detaching the integument over it, the disease remained as 
fixed as ever, and seemed so connected with the nerves and other 
textures, that the operator wisely saw the propriety of desisting. 
Mr. Luke, of the London Hospital, showed me a mass the size of 
the fist, which he successfully removed from the situation of the 
parotid ; it had been deep, and firmly fixed, and a vessel was pointed 
out as the external carotid, a part of which had been taken away 
at the same time ; yet the bleeding was not so great as might have 
been expected, and the case did well. Mr. Carmichael in dissecting 
out a large tumour from this locality, divided an artery which was 
supposed to have been the external carotid ; and here also the result 
was favourable, although the hemorrhage was most copious, and 
was commanded with difficulty. Mr. Crosse has related a case 
where in the removal of a small tumour from behind the angle of 
the jaw, a vessel was cut from which the hemorrhage was so pro- 
fuse, that a ligature was placed on the common carotid ; even this 
did not restrain the flow of blood, and the patient perished. 

In all operations like those under consideration, the general rule 
of planning the incisions in such a way as to leave the smallest pos- 
sible amount of scar afterwards, should be carefully kept in view ; 
the operator should not, however, confine his movements to a narrow 
space, by limiting his external incisions, and should bear in mind 
that the patient's safety is of more consequence than avoiding a 
small additional extent of superficial wound ; therefore I recommend 
that in removing tumours, as well as in exposing large arteries, the 
external aperture should be sufficiently free to permit as favourable 
an examination of the parts about to be cut, as the circumstances 
otherwise will admit of. 



CHAPTER IV. 

DISSECTIONS OP HEAD, FACE, AND THROAT. 

To dissect the posterior part of the scalp, the body should be 
placed as recommended at p. 174, when an incision should be made 
from the occipital protuberance to the mastoid process (such as has 
already been described at p. 395), and another, from the first of 
these points, should be carried in a line with the sagittal suture, as 
far forward as the position of the head will permit. The scalp 
should now be dissected towards the ear, when the occipital muscle 
and a portion of the aponeurosis, to which it is attached in front, 
may be displayed ; the posterior and superior muscles of the car 
may also be dissected, although none of these parts (excepting, per- 
haps, the aponeurosis,) present any remarkable features of interest 
to the surgeon. 

The body should next be turned on its back, and a block being 
placed under the occiput to keep the vertex of the head upwards, 
the incision in the mesial line should then be extended down the 
forehead to the root of the nose, from which point the knife should 
be carried in a semicircular course outwards, above the eyebrow, 
to the upper margin of the malar bone, when by dissecting off the 
scalp to the side, the whole of the epicranial aponeurosis may be 
displayed, as also the anterior muscle of the ear, with the whole of 
the frontal. Considerable care is required in raising the scalp to 
preserve the aponeurosis beneath ; for as these are more intimately 
attached to each other than the latter is to the periosteum (pericra- 
nium), they are liable to be elevated at the same time. If the skin 
on the other side of the cranium be now removed, some idea may 
be had of the extent of the aponeurosis (occipito-frontalis tendon, as 
it is often called) ; and it may also be perceived that when matter 
collects under this texture, it may possibly burrow extensively, ere 
an opening forms for its escape. 

By making an incision in the scalp, a little above and in front of 
the ear, and also one about midway between the latter part and the 
occipital protuberance, the trunk or a branch of the temporal and 
occipital arteries may be discovered, and their ramifications may be 
traced as far as the dissector thinks fit. The size and position of the 
occipital should not be overlooked, but most attention may be paid 
to the temporal, which will usually divide into two branches, the 
one passing forwards being that usually selected for Arteriotomy. 
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The incisions for exposing these vessels, when the scalp has been 
removed in the manner above directed, may be made either on the 
inside or outside ; the occipital, owing to the density of the hairy 
scalp, will probably be most conveniently got at on the inner side, 
and the temporal by cutting through the skin. 

The aponeurosis and the muscles attached to it may next be re- 
moved, and it may now be observed that the periosteum is thinner 
in this situation than on many other large bones. It will be a good 
lesson to trace the course of the sutures now exposed, with the 
eye and the point of the finger, as such a proceeding may enable 
the surgeon afterwards to detect the difference between them and 
fractures. The coronal, sagittal, and lambdoidal may be examined 
in the present stage of the dissection, but most of the squamous 
will still be covered by the temporal muscle. 

The face may now attract attention. The block should be taken 
from under the occiput : the cheeks should be stuffed and expanded 
with horsehair, and the lips attached by a few sutures, or by that 
kind known among dissectors as the " glover's stitch," and then an 
incision through the skin should be carried around the mouth about 
half an inch from the margin of the lips : from the angle of the 
mouth, or rather from this last incision, the knife should be carried 
obliquely down to the lower margin of the jaw, about midway be- 
tween its angle and the chin : then a cut should extend, from oppo- 
site the upper end of the one last made, as far up as the outer ex- 
tremity of the incision already over the eyebrow, to the upper mar- 
gin of the malar bone : a semicircular incision should next be made 
along the lower eyelid, about an inch from its margin, from that 
over the malar up to the division in the forehead at the root of the 
nose. The orbicular muscles of the mouth and eyelid may now be 
displayed, — the depressor and levator anguli oris, the zygomatici, 
the depressor labii inferioris, the levator labii superioris, and the 
smaller muscles connected with the lips and nose may all be dis- 
played by elevating the flaps marked out by the incisions recom- 
mended ; but I must refer the student to a work on anatomy, if he 
wishes to examine them particularly. Wherever the knife passes in 
the face, it will divide some twig of the portio dura ; but this can 
scarcely be avoided unless the dissection be solely for the purpose of 
exposing the branches of that nerve. In the hollow of the cheek, or 
rather where it is now pressed outwards, the facial artery will be 
observed passing obliquely upwards to the root of the nose, and the 
corresponding vein will be noticed a quarter of an inch or more be- 
hind and above it : here, too, a pellet of fat will be found between 
the anterior margin of the masseter and the buccinator, and, in re- 
moving it so as to expose the latter muscle, the anterior extremity of 
the parotid duct (Steno's) will be brought into view. The latter may 
now be traced back to the gland, and the masseter may be exposed 
at the same time : some of the branches of the portio dura may be 
readily preserved in this part of the dissection, and (particularly if 



448 THE HEAD AND NECK. 

an injection has been used) some branches of the external carotid 
(the transverse facial) may also be displayed: these may be traced 
through the substance of the parotid, — the arteries to the main 
trunk, and the nerves to the portio dura itself, where it has already 
been displayed in the dissection of the neck. The facial artery may 
now be traced throughout its whole course from the margin of the 
jaw (where it has been previously exposed, p. 405) as far as the 
inner commissure of the eyelids, and the branches most worthy of 
notice are those proceeding to the lips : if these are followed whilst 
the lips are closed it will be necessary to remove the orbicular muscle; 
but it will be better to open the mouth and examine their position by 
dividing the mucous membrane, and it should be noticed that they 
lie close upon it. 

The supra-orbital, infra-orbital, and mental foramina should now 
be exposed, with the branches of the fifth pair passing through them, 
and the further examination of the face may be delayed for the 
present. 

The aponeurosis over the temporal muscle may next be cleared, 
and then it may be detached from its connexions above, when the 
course of the muscle can be traced as far as the zygomatic arch. 

The calvarium should next be removed by carrying a saw through 
the bone a little above the occipital protuberances, ears, and supra- 
orbital ridges. The instrument should not pass so deep as to injure 
the dura mater, and a chisel and hammer may be applied advanta- 
geously to break any portion of bone which cannot be reached with 
the saw without necessitating a division of the membrane within. 
The sharp claws of a hammer may be used for the above purpose, so 
as to obviate the necessity for a saw: with a good eye and a dex- 
terous hand a succession of blows may be applied, which will cause 
a fissure all round scarcely larger than that formed by the saw, and 
if the points are hooked into in the forehead, the skull-cap may be 
elevated by pulling it upwards and backwards, and the whole pro- 
cess will occupy less time than that required by the ordinary means. 
The dura mater will not be torn, nor will the brain be at all injured. 
In private post mortem examinations, I should give a preference to 
the saw and chisel, more especially if any relations were present, as 
the mode with the hammer has an appearance of coarseness with it, 
which it would be desirable to avoid on such occasions. The whole 
process appears sufficiently rude to such a looker-on, in whatever 
way it may be done. 

The branches of the middle meningeal artery will now be per- 
ceived, and the greater part of the course of the superior longitudi- 
nal sinus may be traced : it should be laid open with the scissors. 
With the latter instrument the dura mater should be cut from before 
backwards, a little outside of this sinus, when by dividing it and 
the falx cerebri the membrane may be so elevated and turned aside, 
as to expose the whole upper surface of the hemispheres of the 
brain. In raising the falx, the passage of the superficial veins of 
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the latter organ may be observed passing obliquely from behind 
forwards into the superior longitudinal sinus. 

The brain may now be examined in any way that may be thought 
proper ; but as it is not my intention to describe any mode of inves- 
tigating the anatomy of this organ, I shall here only recommend, 
that it should be removed by elevating the anterior lobes, then 
dividing the optic nerves, the' internal carotid arteries, and each 
nerve in succession, so as to allow the middle lobes also to be raised, 
when by cutting the tentorium on each side from before backwards, 
and carrying the knife across the medulla oblongata, or upper part 
of the spinal marrow, the separation of the whole organ (cerebrum 
and cerebellum) will be effected ; and now, by continuing the inci- 
sion already made in the superior longitudinal sinus, the transverse 
sinuses may be traced in the same manner : it will be better, how- 
ever, to leave them in their natural grooves, and to cut into them 
from the inner side of the dura mater. After these have been 
traced as far as the jugular foramina, the torcular Herophili may 
next attract attention, and also the sinuses of a minor size, which, 
however, as they do not lie near the surface of the cranium, and 
present few features of interest to the practical surgeon, need not 
here be particularly noticed. Neither is it of great consequence in 
the present investigation to occupy much time in examining the 
passage of the nerves through the base of the cranium, for although 
each may be said to have its surgical anatomy too, I shall not at 
present dwell on the subject. 

The orbit may next be examined. A saw should be carried 
through the supra-orbital ridge, a little on the inner side of the 
notch through which the nerve of that name emerges, and then 
through the orbital plate, on a line with the optic foramen : next the 
bone should be divided between the latter part and the external angu- 
lar process, when the roof of the orbit may be removed, and such a 
dissection made as may be desired. For present purposes, a general 
glance at all the different parts within will suffice ; therefore, the 
first object which should attract attention will be the supra-orbital, 
or frontal branch of the fifth pair, which will be found between the 
periosteum and levator palpebrae muscle. The lachrymal and nasal 
•branches may also be examined ; and, in tracing the former, the 
attention will be drawn to the lachrymal gland, which may be ob- 
served to lie under and within the external angular process. The 
levator palpebrae superioris may then be displayed, and the superior 
oblique, the four recti, and the inferior oblique can next be exa- 
mined : the origins and attachments of all these muscles should be 
carefully noticed, and the anterior part of the superior oblique (tro- 
chlearis) should not be overlooked. In tracing the tendinous con- 
nexions of these muscles, the eyelids and conjunctiva will be 
interfered with, and at this time, or even before the dissection is 
commenced, these parts may be examined. The margins of the 
eyelids, with the roots of the eyelashes, should be looked at; and 
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towards the inner commissure the openings (puncta) of the lachry- 
mal ducts will be readily detected, and a bristle may be passed 
into each so as to reach the lachrymal sac : the caruncula lachry- 
malis may next be observed at the inner canthus ; then the eyelids 
should be fully opened, and by passing a probe or the handle of 
the scalpel under them, the extent of the mucous membrane (con- 
junctiva) on their inner surface and on the anterior part of the eye- 
ball can be traced. The globe may then be removed by dividing 
the posterior ends of the muscles and the optic nerve, with others 
not mentioned here, also the conjunctiva in front of the ball, and 
such an examination of the organ made as may be desired. 

In the present destructive mode of dissection, it will suffice to 
trace more particularly the attachments of the tendons, and then by 
dividing the organ into two equal halves, having the cornea in front, 
the position of the iris, that of the crystalline lens, and the extent 
of the anterior and posterior chambers, may be appreciated. 

This is but a coarse manner of investigating what may be called 
the surgical anatomy of the eyeball : my limits, however, will not 
permit me to be more minute, and I must refer the student to an 
anatomical work, at the same time stating my conviction that, 
without a minute knowledge of what may be termed the descriptive 
and physiological anatomy of this organ, he cannot fully appreciate 
the physical changes produced by disease, nor the mechanical nice- 
ties of the operations which are required upon it. I shall, however, 
be somewhat more particular on certain points of the anatomy in 
describing the operations on the eyeball and its appendages. 

Now the skin or mucous membrane of the lids should be removed 
in such a manner as to display the cartilages : then the lachrymal 
sac may be exposed, and in doing so the tendon of the orbicular 
muscle may be noticed immediately in front of it, and a little below 
the course of the inferior lachrymal duct. A bristle or a small 
silver probe can be passed into the latter : the same should be 
done in the upper, and perhaps, too, it may be well to carry in the 
mariner afterwards to be described a curved probe from the 
nose up the nasal duct into the sac, which may then be opened, 
and, the probe being withdrawn, another may be pushed downwards 
into the nostril. 

The saw should now be applied to the lower jaw, a little to one 
side of the symphysis, and then at the anterior margin of the mas- 
seter : a common handsaw will answer well for the purpose, but I 
strongly recommend the student to practise with the small instur- 
ments, such as are represented afterwards in the chapter on opera- 
tions in this situation : the cutting forceps may here be advanta- 
geously brought into use also, and thus some experience may be 
acquired in the application of such instruments to these parts. A 
notch should first be made in each place above directed, the forceps 
should then be used to divide the inner plate, and so the portion 
being loose should next be separated by dividing the buccinator, the 
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mucous membrane, and mylo-hyoid muscle. Before the saw is 
applied on these occasions it will be proper to remove two of the 
teeth, should they appear to be in the way. 

The submaxillary gland may now be fully examined (if this has 
not already been done), and its duct (Wharton's) may be traced, by 
passing a probe or bristle into it, up to its opening beside the frcenum 
linguse: the sublingual gland will now also be perceived, between 
the tongue and the mylo-hyoid, and next the genio-hyoid and the 
genio-glossus muscles may be dissected, and their attachments to 
the genial processes examined : on the side of the tongue the fibres 
of the stylo-glossus may be observed intermingling, as it were, with 
those of the hyo-glossus. 

When the masseter has been satisfactorily examined, it should be 
separated from the zygomatic arch, and also from the jaw, when 
the inferior attachment of the temporal muscle will be brought into 
view: the fibres should then be dissected from the coronoid process, 
or, what will be better, the bone should be divided vertically in a 
line from the base, where it has already been cut, passing directly 
in front of the condvle, and thus the process will be removed, when 
by a little further use of the knife the external and internal ptery- 
goid muscles may be displayed: the former will be observed 
attached to the neck, the latter to the surface on the inner side of 
the bone opposite to the lower insertion of the masseter : to display 
either the bone must be twisted to one or other side, as may be re- 
quired. In making the dissection it will be impossible to overlook 
the upper part of the external carotid, and its division into the tem- 
poral and superior maxillary, the latter of which should be traced 
between the pterygoids, where it lies behind the neck of the bone, and 
forwards also until it gets into the ptery go-maxillary fossa. In 
clearing these vessels behind the ascending ramus of the jaw, several 
branches, sometimes of considerable size, (transverse facial,) may 
be noticed, some passing across the masseter, others into its sub- 
stance ; an ascending branch of the portio dura will also be found 
in the parotid, and now it may be observed how deep this gland 
penetrates, and how it fills up the space between the jaw and the 
mastoid process. The external lateral ligament, between the root 
of the zygoma and the condyle of the jaw, may next be examined ; 
then it should be divided, as also the synovial capsule, and thus the 
interior of the articulations will be exposed : the two compartments 
formed by the inter-articular cartilage will be observed, and now it 
may be well to move the condyle as when the mouth is opened and 
closed : next the knife should be carried round the head of the bone, 
so as to disarticulate it, a proceeding which will be greatly facili- 
tated by beginning from below, first dividing the internal pterygoid, 
then the external, and, lastly, the internal lateral ligament, and any 
part of the synovial capsule which may impede the removal of the 
condyle. In thus detaching the bones the positions of the upper 
part of the carotid and its two chief branches will be brought into 
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view more fully than ever: but it may be observed that the separa- 
tion can be effected without interfering with any of them, — a cir- 
cumstance to be referred to afterwards in describing excision of 
this part of the bone on the living body. 

Now the palate and throat may be examined : the part should be 
sponged out, and then the finger should be passed from the mouth 
into the pharynx: its point should be hooked up over the soft palate 
into the nostrils, then placed against the tonsils, and carried all 
round the surface, as also upon the upper aspect of the epiglottis. 
These parts, as far as can be permitted in their present condition, 
should then be looked at ; next the side of the pharynx should be 
slit open, by dividing any portion of the buccinator muscle which 
may be left entire, the pterygo-maxillary ligament, and the con- 
strictors, when a more complete examination can be effected. The 
anterior and posterior pillars of the fauces and the tonsil between 
them may now be seen on the side which has not been cut: the 
posterior openings of the nostrils, the pharyngeal extremity of the 
Eustachian tube, the upper orifice of the larynx, and that leading 
into the oesophagus, may also be perceived : and now, to complete 
the proceedings, an elastic bougie may be passed through one nos- 
tril into the pharynx, then it may be passed into the widest part of 
the Eustachian tube ; then hooked forward into the mouth, then 
again passed into the pharynx, from whence it may be pushed into 
the larynx, and lastly into the oesophagus : it is well to exercise 
these manoeuvres, so as to be able to appreciate similar movements 
on the living subject. The further investigation of the oesophagus 
and larynx has already been described at p. 406, and the only other 
point of much surgical interest in this situation which in the present 
style of dissection deserves especial notice, is the relation of the 
internal carotid to the pharynx, particularly the outer part of the 
tonsil : this may be understood by an examination either on the side 
already laid open, or the opposite one, when the vessel may be ob- 
served passing at such a distance from the amygdala as to be quite 
free of the gland, and not at all firmly connected either with it or 
with the pharynx. 

The posterior surface of the superior maxilla may now be cleared, 
and the finger should be carefully carried over it, so that the natural 
shape of this part may be fully appreciated by such a mode of 
examination : then a punch should be thrust into the antrum, imme- 
diately above the fangs of the anterior molar tooth ; next the latter 
should be drawn, and the instrument again thrust into the cavity of 
the socket, when a part of the bone between the malar and the 
alveoli (canine fossa) should be scooped out with a gouge or cut 
away with forceps, and so the cavity in the superior maxilla will 
be laid open. The proximity of the fangs of the teeth to the inte- 
rior, the thickness of the shell of bone, and the opening into the 
nostril at the inner side, should all be duly taken notice of. Next the 
saw should be carried from the frontal bone down through the hard 
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palate, a little to one side of the mesial line, when the interior of 
the nostril may be exposed ; but the parts cannot be separated 
unless the occipital bone be cut also, or a transverse division be 
made in its basilar process, — the latter, perhaps, being the best plan, 
as the foramen magnum and upper part of the spine can thus be 
left entire for future dissection. The course and level of the floor 
of the nostril should now be noticed, the fossa between it and the 
inferior turbinated bone should be looked to, and here the lower 
opening of the nasal duct, just within or covered by the anterior 
point of the last-named bone, may now be displayed : the fossa 
above the bone should then be examined, and here the opening from 
the antrum may be perceived : the middle and superior turbinated 
bones (portions of the cribriform) may next be touched with the 
points of the forceps or the forefinger, when a little pressure will 
evince how very fragile they are, and how easily they may be 
broken with the application of but a slight force. 

The saw may now be applied to the lowermost cervical verte- 
brae ; the spinal canal may be laid open between the division and 
the occiput, by removing the laminse of the vertebra?, and the back 
part of the occipital bone may also be divided so as to permit the 
removal of the posterior half of the foramen magnum ; and, lastly, 
the ligaments of the column in this region may be examined, care 
being taken to observe the singularly beautiful mechanism between 
the atlas, axis, and occipital bone : the manner in which the odon- 
toid process is held in its position by the transverse (cruciform) and 
odontoid ligaments is especially worthy of notice, but I must refer 
the dissector to an anatomical work for a description of these struc- 
tures. 



CHAPTER V. 

DISLOCATIONS. FRACTURES. OPERATIONS ON THE SCALP AND ON 

CRANIUM. 

Dislocations in this region are few and of rare occurrence. The 
cervical vertebras are occasionally displaced, either as the result of 
accident or disease. When the former happens, it is customary to 
suppose that the spinal marrow is so affected that immediate death 
is the result, especially if the injury is above the origin of the phrenic 
nerve. I have not myself seen any case of this kind, but I believe 
that there are few in the profession who doubt the truth of the cur- 
rent doctrine: it has been asserted, however, that such displace- 
ments may be treated like luxations in the extremities — that is, by 
extension and counter-extension, and cases of the kind have been 
recorded in modern journals. The practice which has been pro- 
posed in such instances is not so novel as some people imagine. 
Hei'ster states that " what is vulgarly called a broken neck is gene- 
rally no more than a luxation, though sometimes the vertebrae are 
fractured. If life should remain after such a luxation, which very 
rarely happens, the patient's head is commonly distorted, with his 
chin close down to his breast, so that he can neither swallow any 
thing, nor speak, nor even move any part that is below his neck : 
therefore, if speedy assistance be not had, death ensues from the 
compressure or hurt of the medulla." 

" But to repulse this unwelcome messenger, the patient is to be 
immediately laid flat upon the ground or floor ; then the surgeon 
kneeling down with his knees against the patient's shoulders, is to 
bring them together so as to contain the patient's neck between 
them: this done, he quickly lays hold of the patient's head with 
both his hands, and strongly pulling or extending it, he gently moves 
it from one side to the other, till he finds, by a noise, the natural 
position of the neck, and the remission of the symptoms, that the 
dislocation is properly reduced." 

That the neck may be straightened in this way I believe, but I 
should imagine that the injury to the spinal marrow would be such 
that this " unwelcome visiter" would keep his place. Hei'ster is cer- 
tainly a very different authority on professional matters than Rabe- 
lais, yet by the above account one is forcibly reminded of the exploit 
of Panurge in replacing the severed head of his friend Episthemon. 

In the upper part of the neck, where authentic and accredited 
cases have been observed by professional men, immediate death has 
ensued in instances of displacement. Thus, a person's head has 
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suddenly dropped forward and life has become extinct instantane- 
ously : in dissections of such cases, it has been found that the atlas 
and the head have been permitted to fall, in consequence of the rup- 
ture of the transverse or cruciform ligament, the odontoid process 
remaining erect ; the medulla oblongata has been in a manner trans- 
fixed by it, — at all events the contusion has been such as to cause 
the sudden event. Sometimes chronic inflammation has been pre- 
viously known to have been present in certain of these cases; on 
other occasions, no suspicion of disease has been entertained, and 
there are good reasons for supposing that when the parts are per- 
fectly healthy, a vast force is required to cause such displacements. 
It is imagined by many that in persons who suffer the extreme 
penalty of the law by hanging, the cervical vertebrae are broken or 
dislocated ; but though this doubtless happens on some occasions, 
as is known from good authorities, Dr. Houston of Dublin has re- 
lated several dissections of such individuals, where no perceptible 
injury had been inflicted either on the spine or its contents. It is 
well known, on the other hand, that a slow process of displacement 
and distortion may go on in this region, and yet the medulla oblon- 
gata and the spinal marrow below will retain all their functions : 
the changes go on so gradually that these parts become accustomed 
to their altered shapes, and the organs below remain in a vigorous 
condition. Similar facts are often observable in the inferior portion 
of the spine, and in a future page I shall return to this subject. 

Fractures are much more common in this region of the body : 
they probably happen as fre- 
quently as dislocations ; but here, Fi £- 205 - 
as with the latter injury, the effect 
on the bone is not of such conse- 
quence as that on the contents of 
the canal. 

Dislocation of the lower jaw 
occasionally happens, and in cer- 
tain individuals the articulations 
seem so lax that the condyles are 
remarkably prone to slip for- 
wards, which is the only course 
they can take. One articulation 
or both may suffer at the same 
time, and in either case the effect 
is, that the patient cannot shut the 
mouth. It usually is the result of 
gaping very wide, — a yawn has 
been known to produce it ; and if 
any force is applied against the 
chin when the mouth is even 
moderately open, an articular sur- 
face is very likely to start forward. The above drawing (fig. 205) 
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shows the appearance of the features under such circumstances, and 
the head of the bone may be supposed resting in front of the articu- 
lar surface. 

This condition may be easily remedied by passing the thumb into 
the mouth, and pressing the bone downwards and backwards by 
pushing against the molar teeth. One or both thumbs may be used 
as may be required, and it is recommended to cover each with a 
towel in case of injury from the sudden closure of the jaws. 

The lower jaw is frequently broken, and the injury may be pro- 
duced in various ways, though in all the violence must be very con- 
siderable. A fall on the part — a blow with a stick or with the fist 
— a kick from a horse, and such like violence, will produce it; and 
the accident may be accompanied with a wound in the cheek or 
not : — in any way it must in some respects be deemed a compound 
fracture ; for as it is seldom that the fissure does not extend into the 
mouth, it may here be considered as being exposed to the air. The 

latter circumstance seems of little 
Fig. 2 °6- consequence, however, for it 

rarely happens that serious re- 
sults, as regards the bone or its 
coverings, occur in such cases. 
The accompanying drawing (fig. 
200) shows a fissure in a part of 
the bone where it is very com- 
mon, viz., in the mental region ; 
sometimes it is further back, and 
occasionally a separation takes 
place as here represented, and 
towards the angle of the bone at 
the same time. The condyles were broken off in this instance, — a 
most unusual occurrence I believe, — but the patient, from whose 
body after death I took the preparation, had a fall from a great 
height, which caused most extensive injury. The symphysis is no 
unusual seat of fissure in young persons. 

It is seldom that there is any difficulty in detecting the nature of 
such a case, — the pain on moving the jaw, the crepitus, and the 
irregularity in the teeth and alveoli, usually at once indicate what is 
wrong : nor is there much difficulty in the treatment; for whatever 
will suffice to keep the fragments moderately still will answer all 
that can be desired. The method which I have usually followed has 
been to shape two narrow wedges of cork about an inch and a half 
long, a quarter thick at the base, and sloping away to a point, one 
of which has been placed on each side between the teeth, and then 
I have affixed a wetted and softened piece of pasteboard on the 
chin, which has next been drawn tightly up by means of a bandage 
carried from this part over the crown of the head: as the pasteboard 
has got dry, a kind of mould has thus been formed on the chin, 
which has obstructed all future movements so long as it has been 
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kept on. The cork wedges have insured regularity as regards the 
teeth, and an opening has been left between the incisors whereby 
the patient has been fed upon soups and other fluid nourishment. 
Generally, however, the wedges have become loose, and in the 
course of ten or fifteen days the patients have become accustomed 
to restrain the movements of the part ; and without taking particular 
pains about tightening the bandages afterwards, I have usually seen 
most excellent cures follow. Recently I treated a case of this kind 
in a boy, on whom, partly from his restlessness, and partly in con- 
sequence of wound in the skin, it was impossible to adjust any ap- 
paratus in an accurate manner, — the fragments, though movable at 
first, soon became in a manner fixed by the surrounding inflamma- 
tory swelling, and the case went on as favourably as could have 
been desired. When the cork is used, and indeed under any cir- 
cumstances, the patient should be enjoined to rinse the mouth fre- 
quently, and a little tincture of myrrh put into the water occasionally 
may assist in keeping the gums in tolerable condition until more 
freedom can be taken with the parts. Various pieces of mechanism 
have been devised for this kind of fracture : a leather case to fit the 
chin and to fasten on the head by straps and buckles may be ap- 
plied : a double-headed roller, having a slit in the middle to receive 
the chin, has been a favourite bandage : Mr. Lonsdale has invented 
an ingenious steel apparatus for the purpose ; but for my own part, 
I should commonly prefer the pasteboard, cork, and bandage above 
recommended. 

The nasal bones, from their exposed position, are often broken, by 
blows, falls, and such like violence : from the frequency with which 
united fractures are met with in the dissecting-room, I imagine that 
such injuries occur less rarely than some seem to suppose. Usually 
the contusion is so great, that any examination with the fingers is 
productive of considerable suffering ; fortunately, however, there is 
no need to persist long in the examination, for a slight touch will 
detect the mobility of the parts, which is as good a criterion here as 
crepitus. If there is displacement the fragments should be put in a 
favourable attitude : commonly this can be done on the outside, but 
it will possibly be necessary to introduce into the nostrils the end of 
a probe or a director covered with lint, so as to elevate any portion 
that may be depressed. Afterwards the patient must be kept quiet, 
cold cloths should be laid on the part, and if inflammation seems to 
run high, leeches should be resorted to. There is danger here of in- 
flammation extending from the ethmoid bone to the dura mater, and 
the most serious effects may ensue. In general I do not think there 
is much danger ; but it behoves the practitioner to be on his guard, 
as it is known that the base of the cranium has sometimes been 
injured at the same time. Lately I had a case of fracture of the 
nose under my charge, which happened in a singular manner: the 
patient was a servant in the establishment of a dealer in bottled 
malt • a bottle in one of the bins burst with such violence as to dash 
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the heavy bottom against his nose, and thus cause a fracture of a 
severe description. I watched this man with great care: about 
eight days after the accident he began to complain of deep-seated 
pain in the forehead : his pulse rose, his tongue became dry, and 
various symptoms led me to suspect internal inflammation. Imme- 
diately a dozen leeches were ordered to the forehead, a smart purge 
was administered, when in two days he felt quite relieved, and soon 
made an excellent recovery. Here possibly these means were re- 
sorted to in good time ; for one could scarcely have expected such 
relief if the inflammation (supposing any to have existed) had been 
severe. 

Fractures of the other bones of the face are comparatively of rare 
occurrence, and require no particular comment here. The last case 
of this kind which I saw, was occasioned by a mass of rubbish fall- 
ing on the patient's head and face ; the bones were extremely shat- 
tered, the frontal bone also having suffered : he died on the eighth 
day, chiefly in consequence of severe inflammation and suppuration 
throughout the whole face, which had also extended within the cra- 
nium under the anterior lobes of the brain. 

Fractures of the cranium are of as frequent occurrence as any of 
those already alluded to in this part of the body, and are usually of 
much more serious import than any others, with the exception, per- 
haps, of those in the spine. The upper surface being more exposed 
to external violence most generally suffers ; but the base of the skull 
is frequently the seat of such injuries. The fracture may occur im- 
mediately under the external force, or it may be directly opposite : 
thus, a blow on one side of the head may occasion fracture on the 
other, and an injury sustained on the vertex may cause fissure at 
the base. Sometimes there is merely a chink of slight extent, or 
it may run over half, or more, of the cranium : at other times, there 
is a wide gap, occasioned either by extensive separation of the frag- 
ments, — a kind of expansion of the skull, as it were, — or by a por- 
tion being depressed : again, the solution of continuity may be in the 
body of a bone, or between two or more in the seat of a suture ; or 
it may extend from one to another across the latter. Occasionally 
the outer table may alone be depressed, as at the frontal sinuses, or 
possibly into the diploe, or it may happen that the inner table gives 
way while the outer resists. The scalp may or may not exhibit 
an external wound : the dura mater may or may not be lacerated : 
its largest artery (middle meningeal) may or may not be torn 
across : the sinuses may suffer or remain entire, and the brain itself 
can scarcely escape from a functional and physical lesion. 

The circumstance of a fracture being simple or compound (in the 
usual acceptation of these terms) is of little consequence here : 
assuredly a compound one, catteris paribus, must be deemed the 
worst: but the injury done to the brain at the time of the accident, 
or the subsequent effects upon this organ, are what chiefly attract 
the especial notice and care of the practitioner. However, in the 
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elementary and mechanical details even here, various general rules 
are applicable, which the young surgeon should be familiar with. 
First, then, it is known that such an injury cannot be sustained 
without a certain amount of that effect so well understood by the 
term concussion. This state is characterized by insensibility, slow 
and small pulse, quiet respiration, pale and cold surface, contracted 
pupil, and is usually contrasted with that termed compression, 
which is recognised by a full pulse, though slow, loud breathing 
(stertorous), surface probably hot, and of usual colour, pupil dilated, 
and the retina insensible to light, with paralysis more or less 
distinct. 

Unless the injury be very severe, the patient soon recovers from 
the state of concussion, and his condition comes nearer to that of a 
state of health : it may happen that an excess of reaction, as it were, 
takes place, and inflammation within the cranium ensues. At first, 
the practitioner's object should be to rouse the patient from this con- 
dition : cordials, stimulants, warmth, and blood-letting, are the ordi- 
nary means : the latter plan is generally resorted to at the earliest 
period possible, and though in so far as the mere state of the pulse 
goes, the method is in contradiction to the usual doctrine of not 
bleeding in a state of shock, I believe that in some instances it may 
be of the utmost value. Professor Reid, of St. Andrew's, found that 
after producing concussion in a rabbit, the right auricle of the heart 
became unable to act in consequence of over-distension, and that 
the animal died under these circumstances : if, on the contrary, 
another was injured in a similar way, and a vein in the neck opened 
to lessen the quantity of blood in the vessels leading to the part, its 
action continued, and recovery took place. When the patient is 
roused, his condition must then be carefully watched, and should 
symptoms of over-action (inflammation) show themselves, the lancet, 
and other active measures for subduing this disease, must be speedily 
and assiduously resorted to. 

In concussion, unless the injury be immediately fatal, nature seems 
in a manner to struggle against such an event, the patient recovers 
to a certain extent, and then perhaps inflammation may run its 
course, or possibly the rally may be complete. Not so, however, 
with compression : this condition may not evince itself for hours, 
days, or even weeks, after the injury. If the skull is fractured, and 
a portion of bone be driven down upon the brain, it will almost in- 
variably be coeval with the injury, and though occasionally this 
state goes off even under these circumstances, it more frequently 
happens that it leads on to a fatal termination, unless some inter- 
ference on the part of the surgeon is successful. Sometimes in in- 
jury of the head a person seems at first to suffer from concussion ; 
in the course of a few minutes, half an hour, or more, he, as it 
were, recovers from the shock, but for a brief time only, — he gra- 
dually becomes insensible again, and all the symptoms of compres- 
sion become more or less distinct. Such has been the history of 



460 THE HEAD AND NECK. 

some instances when the middle meningeal artery has been torn : 
the circulation, which is always languid during the state of con- 
cussion or shock, has not been sufficient to force the blood between 
the cranium and dura mater ; but as the heart's action has become 
more vigorous the extravasation has occurred, and the accumula- 
tion has caused compression. On other occasions, whether con- 
cussion has ever been present or not, and either without or with 
fracture, in the course of a week, a fortnight, or more, compres- 
sion has come on in consequence of the formation of pus within the 
cranium. 

All these symptoms, conditions, and causes, have been made by 
many authors to appear very distinct in so far as language and 
printing are concerned, but in practice the difficulties of diagnosis 
are often so great, that even the most experienced surgeon will 
occasionally be at fault : the co-existence of concussion and com- 
pression has been especially noticed by practical men, as also the 
impossibility of distinguishing which of these conditions is most 
urgent, and there are few indeed who can congratulate themselves 
on their invariable accuracy in the investigation of such cases. 

A fracture in the cranium is seldom difficult to detect. If the skin 
is entire, the swelling resulting from the contusion may prevent a 
very accurate diagnosis, even in an instance where there may be 
depression ; the hard " puffy" tumour which forms on these occa- 
sions may possibly cause deception ; but unless there be symptoms 
of compression, the surgeon may in the meantime rest satisfied, and 
treat the case otherwise as reason and a moderate share of profes- 
sional knowledge must indicate. He will seldom err in abstracting 
blood by the lancet or by leeches, and the usual antiphlogistic treat- 
ment, combined with rest and quietude, must be carefully kept in 
view, either to obviate or to cope with inflammation. If the scalp 
be opened by the injury, then there can be less trouble in detecting 
a fissure, more especially if there is a portion of bone depressed : the 
finger must be introduced into the wound, should a glance not suffice ; 
and if it should be deemed necessary to facilitate the examination, 
the orifice in the scalp may be enlarged with a bistoury. In the 
instance where there is no external aperture in the scalp, should 
symptoms of compression supervene, or should it for other reasons 
be thought necessary to ascertain if fracture exists, the surgeon 
may be fully entitled to make an incision, and to proceed with the 
examination as he would in a case of compound fracture. By such 
a practice, it will be perceived that he violates, as it were, one of 
the standard rules of surgery, which inculcates the necessity of 
avoiding the exposure of the ends of fragments in cases of simple 
fracture; but here the circumstances are different from what 
obtains in other parts of the body, — it is not the compound frac- 
ture which is to be dreaded, but the injury on the contents of the 
cranium. 

Supposing the case to be palpably one of fracture, and even frac- 
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ture with depression, the practice need not differ from that which I 
have already alluded to, unless peculiar symptoms evince them- 
selves ; but the necessity for watching the patient should not be 
forgotten ; if there is any occasion on which additional care on the 
part of the practitioner is necessary, this is an instance ; and should 
any symptoms either of compression or of inflammation exhibit 
themselves, then he must resort to the appropriate modes of treat- 
ment. It sometimes happens that, combined with an open wound 
in the scalp, there is a comminuted fracture, and several portions of 
bone lie almost loose on the surface : here, I think, there need not 
be a doubt about the propriety of removing these fragments, as they 
can only act as sources of irritation, which may produce dangerous 
consequences on the dura mater. I should consider it highly cul- 
pable to leave fragments in this condition : and should scarcely 
have urged the necessity for the practice, had I not seen them 
allowed to remain in such a state, and thus, in all likelihood, pro- 
moting the fatal event which ensued. 

If there be a wound in the integument, it must be treated as one 
would be in another part ; it may be stitched, strapped, or poul- 
ticed, according to circumstances. Whether there is an opening 
or not, it is an almost invariable custom to apply cold ; but should 
suppuration threaten externally, I should often prefer a poultice, 
under the impression that this process would counteract any sus- 
pected excess of vascular action within. Undoubtedly, according 
to established custom, I should always apply cold at first in these 
cases ; but I should certainly place most of my faith in other mea- 
sures, more likely, in my opinion, to avert or subdue deep-seated 
inflammation. In all severe injuries of the scalp or cranium, one 
of the first measures should be to have the hair around taken off, 
and in general it will be best at once to have the whole head shaved. 

In a case of compound fracture with depression, although symp- 
toms of compression should not be present, I should deem it proper 
practice to elevate the piece of bone, provided that could be done 
without causing additional injury : there is no urgent necessity for 
this, however, unless the fragment be fairly driven into the brain, 
and it would only be in the event of compression occurring, whether 
in cases of compound or of simple fracture with slight depression, 
that I should make incisions to elevate the sunken bone. 

If a person had received a blow on the temple, and if from the 
symptoms I suspected effusion of blood from the meningeal artery, 
I should not hesitate to perforate the cranium with a trephine, over 
the supposed collection ; and in the event of compression coming 
on in the course of a number of days, and when suppuration might 
be suspected, the same method might be adopted. Here, however, 
it might be difficult to determine on the part to which the trephine 
should be applied. Where blood has been suspected, I have seen 
great hesitation on the latter point, and so, also, there may be the 
same in the supposition of an abscess being present. In the latter 
case, the wound on the surface would probably be selected, more 
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especially if the bone around seemed diminished in its vascularity, 
or altogether deprived of vessels. 

My limits will not permit of more than the above brief sketch of 
these most interesting subjects, and having others of equal import- 
ance, as regards the design of this work, still to refer to, I shall 
not dwell longer upon them, but will only state further, as I have 
already so frequently done regarding other matters, that the treat- 
ment of such cases must be conducted on those general principles 
of practice which any individual with a diploma is presumed to 
possess. 

When a depressed portion of bone has to be raised, it is almost 
impossible to apply an instrument for the purpose with proper effect, 
without making an aperture in the cranium : if a foreign body, such 
as a musket bullet or other similar missile is the cause of compres- 
sion, it may be necessary to make an opening to permit its extrac- 
tion, and the same is required when blood or matter must be eva- 
cuated. A circular saw is generally used on these occasions ; it is 
technically called a trepan or trephine, and in consequence the 
operation is named trepanning or trephining. The trephine put into 
the modern surgeon's Armamentarium is similar to that represented 
in the next drawing : it is worked by taking the hand backwards 
and forwards, but some even yet prefer the instrument of Hildanus, 
which is worked like the carpenter's or cooper's brace. I myself 
prefer the hand trephine such as is exhibited in figure 207, and it 
may be used thus : the scalp must be sufficiently opened by a 
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incision, or any other that may 



be most convenient, next a punch should be used to make a small 
hole in the external table into which the 
central pin of the trephine should be placed, 
and then by rotatory motions the teeth 
should be carried into the bone : the ex- 
ternal table and the diploe may be cut 
with a bold and free movement, but cau- 
tion is requisite when the inner plate is 
encountered : the central pin should now 
be drawn above the level of the serrated 
edge, and again by more cautious move- 
ments the vitreous table must be divided : 
when the incision is supposed to be nearly 
complete the instrument must be removed : 
an elevator should then be introduced so 
as to raise the loosened portion, and the 
rest of the operation must be conducted 
according to circumstances. When a 
foreign substance, blood, or matter, is 
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sought for under the cranium, a circular piece of bone is thus re- 
moved ; but in the case of depressed fracture, only a little more 
than a semicircular portion requires to be cut, and this, be it ob- 
served by the young student, is taken from the sound portion of 
bone, not that which is depressed ; for the sole object in applying 
the instrument in a case of the kind is, to permit the introduction 
of a lever to elevate the portion at fault. In such a case I have 
known the cutting pliers used instead, or a small saw, similar to 
those afterwards represented for the operations on the jaws. In 
using the trephines commonly sold, it is necessary to raise them 
from the groove from time to time, so as to allow the particles of 
bone to be brushed away, but the blade being slit up and perforated 
in the manner represented in the sketch obviates this. However, 
towards the latter part of the proceedings, it is proper to remove the 
teeth once or twice and to examine the fissure with the point of a 
probe, a strip of quill, or any other convenient article, so as to 
make sure that the dura mater is not in danger from the skull-cap 
being thicker on one side of the opening than on the other. 

In the instance of fracture the operator can scarcely go wrong 
as to the proper part for applying the instrument, but in other 
instances he may discover that he has erred in his diagnosis, or he 
may then (not finding that which he has expected) think of opening 
another part of the cranium, either immediately contiguous or at a 
distance. Such proceedings are now rarely ever heard of, yet, 
under the desperate circumstances of the patient, I should consider 
the surgeon justified in making further search ; provided always 
that he has some degree of reason on his side, (such as that the 
patient is not actually in articulo, for I have heard of a zealous 
practitioner persisting in the use of the instrument until it was hinted 
that his patient was dead,) and there is no lack of authority for such 
a course. Two, three, and four pieces — even a larger number — 
have often been removed with success ; and Vander Wiel relates 
an instance where the trepan was applied twenty-seven different 
times with success. 

Supposing that nothing is found betwixt the cranium and dura 
mater, an opening may be made into the latter membrane ; for 
though, in general, the case will be very hopeless in such an 
example, still the mere opening in this texture will not very mate- 
rially increase the danger whilst it yet affords a faint hope of ad- 
vantage. 

The trepan may be applied to any part of the side or upper por- 
tion of the cranium, and a knowledge of anatomy will indicate 
where the bones are thick or the reverse, and also where the menin- 
geal artery or the sinuses are in danger. The latter I should ima- 
gine may always be avoided : the former, if it is necessary to ope- 
rate over its course, may possibly be cut across, as at the side of the 
cranium it often runs in a canal of bone instead of being merely in 
a groove : a small pin of wood in such a case would suppress the 
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bleeding, and any escape that might happen ere this could be intro- 
duced, would probably be rather an advantage than otherwise ; for, 
generally, those who require this operation have been in robust 
health previously, and (besides the positive advantage in most 
instances) can well sustain the loss of ten or twenty ounces of 
blood, in the event of such a quantity escaping from this source. 
The irregular thickness of the bones at different parts should be 
remembered, and the pressure of the teeth should be made light or 
heavy in proportion. At the frontal sinuses Sir Charles Bell recom- 
mended that the inner table should be taken out with a smaller- 
headed trephine than that which has been first applied : the large 
external opening permitting the entire circumference of the latter 
instrument being placed directly on the surface within. Such an 
operation must, however, be rarely required in this situation. 

The wound here must be treated according to circumstances. 
Generally union by the first intention is promoted, but if clots of 
blood or other matter be expected to be discharged, the surface 
must be kept open, and warm-water dressing will probably be most 
advantageous. When the wound closes permanently, and the 
patient begins to move about, the part is usually protected by a 
piece of leather or metal laid over the cicatrix. In young subjects 
when one perforation only has been made, the aperture is often so 
well closed and protected by the firmness of the scar and partly by 
the formation of bone within the circumference, that ultimately 
nothing of the kind is required. If fungus (fungus cerebri) should 
follow the operation, pressure should first be resorted to ; if this does 
not succeed, then styptics, caustics, ligature, or removal by the 
knife may be tried, one after the other, as the conditions may indi- 
cate. 

Occasionally injuries of the scalp, with or without fracture of the 
bones, are followed by remarkable effusions of blood. In new-born 
infants, on whom instruments have been used, such collections are 
sometimes observed. On grown-up persons I have seen some 
examples of large bloody swellings succeeding to blows. In one 
instance I made an opening in the skin of the brow in an old 
woman, (who had fallen down stairs and suffered great contusion 
of the scalp,) and evacuated more than eight ounces of clotted 
blood : in another, a boy, about twelve, a large swelling formed 
suddenly over the temple after falling on the part : here about ten 
ounces of fluid blood escaped through a small lancet puncture which 
was made, and then I applied compresses and a bandage, but in 
two days the swelling was nearly as large as ever: again I made 
a puncture and reapplied the pressure, which then had the desired 
effect. Doubtless a considerable branch of the temporal artery had 
been ruptured in this case, and had the second attempt with pressure 
not succeeded, I should in all probability have cut down upon that 
vessel where it passes above the zygoma and applied a ligature. I 
have seen an instance where a small aneurism by anastomosis, con- 
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nected with a branch of the temporal artery, followed a blow on 
the part, and it was for a pulsating aneurismal tumour of the scalp 
succeeding to a wound over the occiput that Kuhl placed ligatures 
on the common carotids. 

Besides the methods of abstracting blood by the lancet, already 
referred to in other parts of this volume, it is occasionally the cus- 
tom to open the temporal artery for this purpose, and it is here that 
Arteriotomy (as such a proceeding is called) is usually performed. 
It may be done thus : A branch being selected, the thumb or fore- 
finger of the left hand should be placed upon it so as to keep the 
skin steady, then the lancet, held as represented at p. 223, should be 
thrust into the vessel so as to cut it nearly half across in an oblique 
direction : the pressure should then be taken oft' and the blood per- 
mitted to spring from the orifice, and when a sufficient quantity has 
escaped, a firm pad should be placed upon the wound and retained 
by a bandage, drawn pretty tight around the head, which should be 
allowed to remain for three or four days. Generally the anterior 
branch of the temporal is selected for this proceeding, but sometimes 
the posterior is most convenient, whilst on other occasions the trunk 
itself is selected. In the adult the first of these commonly yields 
any quantity of blood which may be desired ; in the young person, 
however, on whom these vessels have not attained the magnitude 
which they assume in advanced years, it may be difficult to procure 
enough. Sometimes it is well, when the scalp is thick, to make an 
incision about half an inch long over the vessel about to be punc- 
tured, and then introduce the lancet. The latter instrument may 
suffice for the purpose, or a scalpel may be used, and then the lancet, 
although there could be no difficulty in accomplishing the whole 
proceeding with a sharp scalpel or bistoury. 

The pressure by pad and bandage, above recommended, may not 
on all occasions at once arrest the flow ; in such an event it is cus- 
tomary to introduce the lancet again and cut the vessel completely 
across, and if this with continued pressure does not suffice, an in- 
cision should be made in the seat of the puncture and a ligature 
applied on the bleeding orifice. I have known two necessary, one 
above the other below, in consequence of the free anastomoses of 
the vessels in this situation. If infiltration has taken place, possibly 
some trouble might be experienced in securing the vessel at this part, 
and perhaps the best course might be to make an incision about an 
inch in length above the root of the zygoma, over its course, and 
apply the ligature there. The vessel lies so close under the skin 
that its pulsations can usually be felt, and it will here be accompanied 
by one, or probably two, small veins, which of course should be 
held aside. 

Besides the operation above alluded to, the surgeon has occasion- 
ally to make incisions, in instances of erysipelas, suppuration, and 
for the removal of tumours. Unless erysipelatous inflammation has 
run on to suppuration, it is seldom that in this situation incisions are 
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resorted to ; but. when pus has formed there can be no doubt about 
the propriety of making them. No special rules are required for 
the guidance of the knife here, further than those referred to in the 
chapter on abscess. The same general observations which I have 
made regarding the removal of tumours in the introductory portion 
of this work will illustrate the mode of procedure in this region. 
Encysted tumours (wens as they are commonly called) arc of most 
frequent occurrence here; but sarcomatous growths are also occa- 
sionally met with. It is seldom that cysts are seen on the scalp 
above the size of a walnut or billiard-ball, nor are solid tumours 
often met with of great magnitude. I have seen one of the latter 
kind larger than the fist removed from over the occiput. Occa- 
sionally such tumours are so fixed to the cranium, that the propriety 
of attempting their separation may well be called in question. If, 
however, there is reason to suppose that the growth is only on the 
surface, or, at all events, is not connected with the inner table or 
lining membrane, their removal may, under favourable circum- 
stances, be resorted to. There is a cast in the Museum of the 
Royal College of Surgeons of an enormous growth on the right 
side of the head, which was successfully removed by Sir Everard 
Home. The tumour extended from above the level of the right 
parietal bone as low as the shoulder on the same side, and greatly 
exceeded the size of the head. It consisted of " fat mixed with a 
steatomatous substance" towards the apex, " and wholly of bone" 
where it was connected with the right side of the os frontis, and 
although two operations were required, (one performed on the day 
succeeding to the other), the recovery was complete. The operation 
was done in October 1810, and the patient, having for a long time 
after acted as a nurse in St. George's Hospital, yet lives. A draw- 
ing of the case is to be seen in Sir Everard's tract "On the Forma- 
tion of Tumours." 

Sarcomatous growths when of considerable size are usually in 
close contact with the pericranium, and this membrane often comes 
away with the mass. In the instances which came under my notice 
granulations sprung up from the bone ; but it is not difficult to con- 
ceive that necrosis might follow: or, should suppuration ensue, it is 
possible that matter might collect between the cranium and dura 
mater. Incisions may sometimes be necessary to facilitate the re- 
moval of necrosed portions of bone here, and they may also be 
required in the treatment of aneurisms by anastomosis, when such 
practice is resorted to, but no special rules further than those 
already given in different parts of the volume are applicable to 
this locality. In incisions required for the latter disease, the surgeon 
will of course be prepared for copious hemorrhage; but I may here 
caution the young practitioner, that the bleeding is usually very 
active from all incised wounds of the scalp, whether in a state of 
health or not. 

The practice of puncturing through the fontanel with a small 
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trochar and canula in cases of chronic hydrocephalus needs no 
particular notice here. It is a proceeding which can be thought of 
only in early infancy, while the over-distended cranium is as yet 
soft and pliable, and is certainly one attended with great immediate 
danger, — not from the puncture, which is a very simple matter, but 
from the inflammation likely to succeed. I have seen only one 
instance where the method was resorted to, and it occurred in the 
practice of my friend Dr. Wm. Campbell of Edinburgh. The 
patient was a new-born infant with congenital disease : a puncture 
was made a little to one side of the mesial line (to avoid the longi- 
tudinal sinus) a large quantity of fluid was evacuated, and a roller 
compressed the head to a natural size. No bad effects followed, 
but in the course of a few weeks the fluid had again collected : 
another puncture was made, and death from inflammation ensued. 



CHAPTER VI. 

OPERATIONS ON EYELIDS, ORBIT, AND EYEBALL. 

Incisions may be required in the eyelids, and certain operations 
upon them are sometimes necessary. Some of these may be per- 
formed in the dissecting-room, and the nature of most of them may 
be appreciated by an examination of these parts on the dead sub- 
ject. Inflammation in the eyelids usually causes great tumefaction, 
and occasionally lancet punctures, as in the case of erysipelas, are 
required ; but these need no particular comment here. Sometimes 
freer incisions are necessary to permit the escape of matter, as 
abscess not unfrequently follows the latter affection. In such cases 
the lancet or knife may be carried in a horizontal direction, as the 
cicatrix will thus be less observable in the transverse wrinkles of 
the skin. 

Various little operations are required in these parts on the living 
body which may be practised on the dead subject. For instance, 
a surgeon may be asked to extract one or more of the eyelashes in 
the case of trichiasis, and for this purpose each offending hair must 
be seized with well-pointed forceps (p. 23) and extracted by the 
root. Should others grow, or should the margin of the eyelid prove 
a source of irritation to the surface of the ball, and in the event of 
the latter condition (resulting probably from chronic inflammation, 
ulceration and suppuration of the parts, or from diseased secretion 
of the Meibomian follicles) resisting the ordinary soothing, or sti- 
mulating treatment generally resorted to in such cases, then it may 
be deemed advisable to remove a small slip of the diseased part with 
the knife or scissors. Perhaps the latter instrument will be found 
most convenient in this situation where the textures, from their 
mobility and slenderness, offer little resistance to the edge of the 
knife. It occasionally happens when some of these affections of 
the ciliary margins heal spontaneously, that the aperture of the 
eyelids is so much diminished in size that the knife is required to 
open up the unnatural adhesions, but no particular directions for 
such a proceeding seem necessary. 

In some instances the cilioe are completely inverted (entropium) 
and the whole of them thus excite inflammation of the surface of 
the eyeball. This condition occasionally results from acute oph- 
thalmia, and is remedied by those means which are of service in 
the latter affection ; but sometimes it is present independent of this 
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disease (excepting in so far as it itself excites the mucous surface), 
and then it seems to depend either upon a contracted state of the 
margin of the lid or of the edge of the orbicular muscle, or from a 
relaxed condition of the skin. Whether the latter is the cause or 
not, the entropium is easily remedied, as a last resource, by tighten- 
ing the skin in this way : A horizontal slip of it should be cut away 
with scissors : then the edges should be brought into contact with 
stitches, and thus the eyelashes are turned out and retained in their 
proper position. The slip of skin should be about an inch in length, 
and two or three lines in breadth: it may be seized, raised, and 
held steady with common dissecting forceps, or such as are made 
for the express purpose, with broad flat points, which include the 
portion of skin about to be removed. Scissors, such as those 
referred to in pp. 21 and 41, will answer for these proceedings, 
although most generally those having a slight concavity at the cut- 
ting part of the blades are selected. I have seen a portion of skin, 
of the extent above mentioned, destroyed by strong acids ; but, from 
what I have said in the introductory part of this volume on the 
use of caustics as a substitute for incisions, it may be perceived 
that I should not recommend such means here. Other ingenious 
plans of treating this condition have been devised by Ware, 
Crampton, and others, but the plan above described I have often 
seen to answer admirably. The upper lid is most commonly 
affected in this way. 

In other instances the eyelids are everted, when the condition is 
termed ectropium. Sometimes it arises from tumefaction of the 
conjunctiva in acute ophthalmia (especially in a purulent form), on 
other occasions it seems to result from relaxation of the margin, 
and also of the mucous lining, whilst again it is often caused by 
contractions of granulations in the vicinity. It is most frequently 
seen in the lower eyelid, although inversion and eversion may be 
noticed on either. 

In purulent ophthalmia the proper treatment of the disease serves 
to cure the eversion. Doubtless, the swelling in such cases is chiefly 
connected with the eyelids, but it may also be occasioned by the 
tumefaction of the conjunctiva on the surface of the globe, and it is 
in such cases that the mode of relieving tension, so strongly recom- 
mended by Mr. Tyrrell, may be most advantageously resorted to. 
The incision with lancet, knife, or scissors, should be made in a 
direction parallel with the course of the superficial blood-vessels ; 
and thus, whilst relief is given by permitting the escape of serum, 
destroying some of the enlarged vessels, and lessening the distention 
of others, sufficient will be left to preserve the vitality of the cornea ; 
and thus also, as that gentlemen supposes, diminishing the chances 
of sloughing of this part, which is by no means unusual in this 
acute form of inflammation. If the incisions are made in the con- 
junctiva of the eyelid, they may be carried in any direction which 
shall be found most convenient. 
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When the eversion depends on chronic relaxation, such astrin- 
gents as may bring the mucous surface into a more natural condi- 
tion may be of service; but often it will be advantageous to remove 
a slip of the membrane by scissors: a portion about a line in breadth 
and three in length may suffice. At first, of course, there will be 
no benefit, but as the granulations of the wound contract, the margin 
of the lid will be gradually drawn into a proper position against the 
ball. When this does not suffice, then a piece of the margin of the 



eyelid should be cut out in this \ / form, its edges drawn 



together by a single stitch, when it will be brought against the orb 
at once, and if union occurs (which it almost invariably does) the 
affection is then more speedily cured than in any other way. The 
part removed includes a portion of the cartilage. The operation 
may be done either with a sharp-pointed bistoury or with scissors, 
such as those described by Maunoir, and, I need scarcely add, that 
the needles and thread for the sutures in these proceedings on the 
eyelids should be finer than might be used in most other parts of 
the body. 

If the ectropium results from scars on the neighbouring parts, it 
will seldom happen that much benefit will be conferred by surgical 
interference. It is, however, in such instances that the surgeon is 
most anxious to exhibit the resources of his art, as the condition, 
besides its unseemly appearance, is productive of great annoyance 
and much injury to the eyeball ; for, in consequence of the constant 
exposure, the conjunctiva becomes affected with chronic inflamma- 
tion, and the cornea itself at last loses its transparency. Attempts 
have been made to put matters right by dividing the cicatrices, 
wherever they seemed to prevent the eyelid assuming its proper 
place. After severe burns such trials have been made, but usually 
with little or no benefit; for, as the wounds have healed, the granu- 
lations have by their contractions brought the parts again into their 
previous mal-condition. In such instances a portion of skin might 
be raised from some neighbouring healthy part, twisted round, and 
laid in the gap of the wound at the cicatrix, so as to make up the 
deficiency occasioned by the original loss of substance. Such a 
plan has occasionally proved of benefit. I have often seen opera- 
tions done in examples of this kind, and have myself occasionally 
performed them ; but although I must admit that benefit has some- 
times resulted, I must say, that in many instances I should not be 
very sanguine of any happy results. 

Tumours are a more common cause for the use of the knife here : 
encysted steatomes are often met with, but frequently the contents 
of the cysts are thinner : sometimes a fluid of the consistence of 
cream is found within them, and now and then small hairs, similar 
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to eyelashes, project from their inner surface : in one instance the 
growth seems more in contact with the skin or mucous membrane 
than in another, and occasionally the bulk is such that it comes 
equally close to both surfaces. 

When a cyst is small and close upon the mucous lining a cure 
may sometimes be effected by opening it with a lancet carried 
through that texture. For this purpose the eyelid must be everted 
in this way: A probe should be laid horizontally upon it above or 
below, according to the lid affected (the upper is the usual seat of 
such tumours) : then the eyelashes should be seized between the 
forefinger and thumb, and partly by pulling them and by pressing 
in a proper direction against the margin the mucous surface is 
everted, when a lancet can be thrust into the cyst and its contents 
squeezed out. The lid may then be restored to its natural position. 
Possibly a collection may again form, and it may then be treated in 
a similar manner ; but in addition, the interior of the cyst should be 
touched with a pencil of lunar caustic ; or a portion may be cut out 
with scissors. Sometimes such growths may be dissected out with 
a scalpel, whilst the lid is thus everted, and although any of these 
proceedings may be comparatively easy in some individuals, they 
will cause much trouble to the surgeon in others : indeed, there are 
few patients who can keep the parts as still as the operator might 
wish, and there are some in whom the orbicular muscle becomes so 
affected with spasm as to make it almost impossible to conduct such 
operations in a satisfactory manner. 

The supposed advantage of the above practice is to leave the skin 
without a scar ; but in many instances it is requisite to remove the 
disease through an external incision. Here the wound should be 
made parallel with the wrinkles, as already stated, with reference 
to incisions for other purposes. Sometimes it will be easy to com- 
plete the operation without touching the mucous lining ; in others, 
the whole thickness of the lid will be divided ; and I have myself 
been startled at the first glance of the cornea appearing through the 
wound at a time when I did not imagine that the knife had passed 
so deep. So far as my own experience goes, I have not seen that 
more trouble results from such a complete division, although of 
course it is best to keep the lining entire, if this can be done. One 
or two stitches, so applied that the thread shall not come in contact 
with the eyeball, will keep the edges in accurate apposition. It is 
scarcely necessary to add, that in all such operations the succeeding 
inflammation should be carefully watched; it rarely happens that it 
extends to the globe, yet I have seen it do so, and great mischief re- 
sult therefrom. 

These proceedings are ranked among what are usually charac- 
terized as the minor operations of surgery ; they are simple enough, 
certainly, yet the young surgeon will find that they require more 
nicety of manipulation, and try his patience more than those of a 
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more formidable and more tangible kind. Where the parts are so 
movable, a sharp knife is highly desirable, and the hook forceps 
(p. 3D) will here be of great service in keeping the tumour steady. 

Tumours occasionally form within the orbit which require re- 
moval. In many instances the diagnosis of such cases is difficult ; 
first, as to whether the growth is malignant or not, and then as to 
its connexion. If the former, there is no time to lose, and removal 
should be proposed before all the parts around are implicated. 
Melanotic growths and those of a medullary character, supposing 
they can be discriminated, are such as these remarks apply to, as it 
must be highly desirable to operate before the eyeball is affected or 
any of its important appendages. Then, on the other hand, it may 
be difficult to determine in how far the latter parts are involved, or 
possibly whether, in consequence of the surrounding attachments to 
the orbit, it would be proper to interfere with the disease at all. As 
tumours in this situation increase in size, they generally cause pro- 
trusion of the eyeball : ultimately, by the stretching of the optic 
nerve, and possibly by altering the shape of the organ, causing loss 
of vision ; and this may occur whether the growth is connected with 
the globe or not. In non-malignant disease, unless the swelling is 
evidently increasing in size, and causing the changes last alluded to, 
a prudent surgeon would not think of urging an operation, which at 
all times must be deemed very dangerous in such a locality, from 
the vicinity of the eyeball as well as of the dura mater and brain ; 
but in a malignant affection, as the patient's ultimate safety is sacri- 
ficed by delay, there should be no hesitation about the necessity for 
an operation ; and should there be evidence to show that the eyeball 
itself is involved in the disease, the course of procedure is sufficiently 
clear. Aneurism by anastomosis has now been frequently seen in 
this situation, and I need scarcely point out the necessity for an ac- 
curate diagnosis in such cases, as no attempt at excision would be 
justifiable. Since Mr. Travers's successful treatment by ligature of 
the carotid, the operation has been several times repeated, and with 
excellent success. 

Occasionally encysted tumours have been seen in the orbit ; some 
have been treated by puncture, others by excision. Solid growths 
have been more frequently met with, however, and though they may 
be in any side of the orbit, they are most common in the upper part. 
Sometimes the lachrymal gland has been the seat of adventitious 
growth ; Daviel, Todd, Lawrence, and others, have operated in such 
cases ; and Tyrrell relates an instance where a surgeon, in removing 
a tumour from within the external angular process, under the sup- 
position that it was an affection of this gland, afterwards found the 
organ in a healthy condition, attached to one side of the mass. In 
operating in this situation, therefore, it may be well to proceed cau- 
tiously, so as if possible to preserve this organ and its ducts. Inci- 
sions in the course of the supra-orbital ridge will usually answer 
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best in the upper part of the socket, but vertical incisions have been 
preferred on some occasions. Below, horizontal incisions also will 
probably be most suitable. 

When the eyeball itself has to be excised, the operation may be 
done thus : The patient should be laid on the table with the face up- 
permost, and then, with a scalpel or bistoury, an incision should be 
made from the external commissure, half an inch beyond the mar- 
gin of the orbit, when the eyelids may be more completely opened 
by an assistant, especially if the skin be detached from the bone, 
above and below this wound ; next the organ should be seized with 
a volsellum such as that here represented (fig. 208), and then the 

Fig. 208. 




point of the knife should be carried between the eyelids and ball, so 
as to divide the conjunctiva; when, by carrying it deeper, and 
moving the disease from side to side with the volsellum held in the 
left hand, the removal may be completed by dividing the muscles, 
optic nerve, and other textures. It will seldom happen that there is 
either difficulty or trouble in this proceeding ; and the hemorrhage 
will probably be easily commanded by stuffing the orbit after the 
operation with charpie or pledgets of lint. Afterwards caution must 
be taken to avert or subdue any high degree of inflammation, which, 
as may readily be perceived, must be more hazardous here than in 
many other regions. 

Whether the tumour be large or small, the same style of opera- 
tion will answer ; if it is of great magnitude, there will be no 
necessity for this instrument to keep it steady, as the fingers alone 
may suffice for this ; but whenever the growth is entirely confined 
within the eyelids, the hooks, as represented in the sketch, will, in 
my opinion, be found superior to any other. In rare instances it 
may be requisite to remove portions of the eyelids at the same time ; 
but in general a surgeon would be loath to interfere in this way 
with a case where the disease had extended so far. 

The student may, on the dead subject, practise the introduction 
of instruments into the lachrymal passages. By examining the 
little projecting angle near the inner extremity of each eyelid, the 
puncta may be observed, and a bristle with a smooth end may be 
pushed into each, when, by conducting it in a horizontal direction, 
it will pass along the lachrymal canal into the sac, and possibly into 
the nasal duct ; the point of a slender pin may be used in the same 
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manner, or a small silver probe, such as that recommended by Anel. 
These proceedings are occasionally required on the living body, in 
consequence of obstructions either from thickened mucus or from 
stricture. 

Next the nasal canal can be examined from below upwards, by 
means of a common-sized silver probe. To effect this, the instru- 
ment should be bent at a right angle, about three-fourths of an inch 
from its point, then this part should be carried along the floor of 
the nostril, until it arrives below the anterior extremity of the infe- 
rior turbinated bone ; next it should be turned upwards, when, 
with a gentle movement, it will slip into the lower orifice of the 
passage, and may then be pushed higher, until it causes the skin 
to project a little below the inner canthus. The probe may 
now be removed ; and if the eyelid, and particularly the orbicular 
muscle, be drawn towards the malar bone, a round cord-like pro- 
jection will become apparent, below which if a puncture be made 
with a lancet, scalpel, or bistoury, in a direction downwards and 
slightly towards the nose, the lachrymal sac will be opened, when 
a straight probe can be pushed from the orifice down into the 
nostril. 

Somewhat similar manoeuvres may be required on the living 
subject, when, from obstructions in the nasal duct, the condition 
termed stillicidium lachrymalis is present. If there be a fistulous 
opening in the sac, whether from previous puncture or from ulcera- 
tion, the probe may be pushed downwards through it ; and in such 
a case slender instruments may be used at first, when, as dilatation 
goes forward, they may be gradually increased in size. Catgut 
probes (bougies) have sometimes been used on these occasions — or 
steel ones have been preferred — and in other examples attempts 
have been made to overcome the obstructions by injections of water 
conveyed through a small syringe, recommended for the purpose 
by Anel, whilst in rare instances a column of mercury has been 
used with a similar object. From my own limited experience with 
these slender instruments of Anel's, I cannot express great confi- 
dence in their use ; and Mr. Tyrrel seems to think them of but 
little service. Mr. Morgan has recommended a curved steel probe 
for the examination of the nasal duct, when it is made from below. 

Supposing there is no opening in the sac at the inner canthus, and 
that an operation is deemed necessary to restore the proper course 
of the tears, it may be performed in the following manner : The 
patient being seated, the surgeon, standing behind or in front as 
he may choose, should, with his left hand, put the tendinous cord 
already alluded to on the stretch, and then push a sharp-pointed 
bistoury into the sac immediately below this cord ; this being done, 
he should next elevate the blade a little, to make room for a probe 
or style, which he should thrust through the opening in the skin into 
the sac, and from thence along the nasal duct into the lower part 
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of the nostril. The position of the knife is exhibited in the accom- 
panying figure (209) ; it will be observed 
that it is almost in a straight direction Fig. 209. 

downwards, the upper part of the blade 
resting, as it were, over the notch in the 
supra-orbital ridge. The orifice in the 
skin may be of the same extent as the 
breadth of the blade, or the latter may be 
so managed, if it is desired, as to make it 
somewhat more. I have found in this 
proceeding some difficulty in passing the 
probe into the lachrymal sac : especially, 
when the knife has been withdrawn alto- 
gether ; therefore, I recommend that the point of the instrument 
should, although elevated a little, still be left in the sac until the 
probe is introduced along its flat surface, After the point of the 
latter has been introduced, it may even then be troublesome to 
carry it into the nostril ; sometimes it will pass down the sac, at 
other times along its side ; occasionally I believe it perforates the 
bone, and in other instances it is purposely passed through the 
osseous texture wherever that can be conveniently done, and directly 
into the nostril, though the os unguis maybe found the most eligible. 
Although in general it will be desirable to pass the probe through 
the nasal canal, it is perfectly proper on some occasions, I conceive, 
to make an opening into any part of the nostril which seems most 
appropriate. The probe that may be used on the occasion is a 
common silver one ; but it would be well at once to use what is 
termed a style, which is a short probe, of a length sufficient to 
reach from the orifice in the skin to the inferior nasal fossa, and 
having at its upper end a button-like head, to prevent it slipping 
altogether within the passage. This instrument may be slender at 
first, and thicker ones can be introduced afterwards, so as to dilate 
the opening gradually. A full-sized one may, however, be used at 
once, and retained or withdrawn according to circumstances. It 
is customary to keep this style in the duct for several weeks, during 
which the tears will flow partly by its side into the nostril, and 
partly, perhaps, over the eyelid, or from the orifice in the skin ; 
then perhaps it may be withdrawn, when the tears will flow entirely 
into the nostril ; it may, however, be found necessary to continue 
its use for a longer period, and occasionally it must be kept in ever 
afterwards. If removed, the orifice in the skin usually closes within 
a few weeks, although it continues open in some instances ; and 
when there is a copious supply of tears, a drop or two will now 
and then escape ; if worn constantly, it is customary to blacken the 
button-like head, or to have it coloured like the neighbouring skin. 
The style is usually made of pewter, which answers as well as 
silver or any other more costly metal. Sometimes instead of this 
solid probe a tube is introduced, of such length that it passes fairly 
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within the duct under the skin, where it is intended to remain per- 
manently. Mr. Tyrrel states that he has found such a plan to suc- 
ceed very well. 

Instead of the probe or style I have in some instances first intro- 
dued the point of a director along the side of the blade, and then 
have conducted a style down upon its groove. Dr. Lubbock, of 
Norwich, has proposed using a steel needle made for the purpose, 
something like a director, but having a sharp point, like that ol the 
exploring needle referred to at page 31, and that this should be 
thrust into the sac at first, instead of a bistoury, when the style can 
be immediately and with ease carried downwards along the groove. 
In using any of these instruments, the surest proof that the nostril 
has been reached is, that blood flows in this direction ; but some- 
times, to make certain that the point is fairly through below, a 
probe is passed into the nostril, and made to touch the one intro- 
duced from the sac. 

On the eyeball itself several operations may be required on the 
living subject, but these can scarcely be practised on the dead. I 
shall here make brief allusion only to such proceedings, as works 
devoted solely to ophthalmic surgery must be consulted for more 
copious details. 

Already the manner of making scarifications on the surface of 
the eyeball has been referred to (page 469). Sometimes the sur- 
geon's interference is required for the purpose of removing foreign 
substances which get between the lids and ball, or actually pene- 
trate the surface of the latter, such as particles of dust, insects, 
grains of powder, scales of iron from the blacksmith's anvil, &c. ; 
but other rules than those which a knowledge of the anatomy of 
the organ, the use of instruments on such delicate textures, and 
ordinary mechanical principles will indicate, do not seem to require 
notice here. Sternutatories, and all means likely to excite a copious 
secretion of tears, may be of much service, by causing the latter to 
wash the mucous surfaces. Raising the eyelids, using a syringe 
and tepid water, a camel-hair pencil, or forceps, will usually ensure 
success. 

If a cataract has to be removed from the axis of vision, the pro- 
ceeding may be effected in various ways : — that by couching is, 
perhaps, the most common, and may be accomplished on the living 
body in the following manner : — The patient should be seated on a 
chair with a back sufficiently high to permit his head to rest against 
it, and an assistant should be instructed to keep it steady. Then 
the surgeon should sit or stand in front, according to the height of 
the seat on which the patient rests : next he should place the fore 
and middle finger of his right or left hand, as the case may be, upon 
the margin of the lower eyelid, and whilst pulling it slightly down- 
wards should apply gentle pressure upon the globe with their points, 
and at the same time the assistant who holds the head should ele- 
vate the upper lid by a somewhat similar position and use of his 
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fingers : thus these being opposite to those below will serve to keep 
the cornea uncovered and the ball itself steady : then the operator 
should pass the point of such a needle as that referred to afterwards 
into the interior of the eye by piercing the sclerotic about a line's 
breadth from the cornea on the outer side of the globe and nearly 
on a line with the commissures : a slight plunge is required to pass 
the instrument through the tough tunic, but as soon as it has entered 
it then passes readily along behind the iris, and when the point is 
visible through the pupil (which should have been dilated by the 
previous application of belladonna) it can then be placed against 
the opaque object, which may now be treated according to circum- 
stances : if the lens be soft the instrument must be carried across it 
in various directions, and several portions should, if possible, be 
detached and pushed forwards into the aqueous humour either in 
the posterior or anterior chamber : if the cataract be hard, then the 
needle should be pushed against it in such a way as to force it 
downwards and backwards into the vitreous humour : if it is thrust 
almost straight downwards, without any other change of position, 
the proceeding is usually termed depression ; if laid backwards so 
that its anterior surface is placed uppermost — reclination is a term 
to denote this manoeuvre, and in either instance it will be observed, 
that the object is to make a clear passage for the rays of light 
towards the retina : this being done the instrument should be with- 
drawn, the eyelids closed, the patient kept quiet in a dark room, and 
every care taken to avert injurious inflammation, for a severe action 
of this kind is what is chiefly to be dreaded after the operation. In 
two or three weeks, provided every thing has gone on favourably, 
the light may be gradually admitted, and in the course of time the 
sight may become so perfect that the smallest print may be distin- 
guished. 

Here is an occasion where ambi-dexterity (p. 22) may be useful, 
although it is not absolutely requisite. If the operator is in front of 
the patient, he may use his right hand on the left eye, and his left on 
the patient's right globe ; if, however, he has not confidence in 
using the left, he can stand behind the patient and then use the hand 
with which the necessary movements are most easily made. In 
every instance the little finger should rest against the malar bone, 
and thus the double object will be obtained of giving great steadi- 
ness to the hand, and permitting it to follow any slight movements 
of the patient's head, although every care should be taken to keep 
the latter as steady as possible. It is for this purpose that I recom- 
mend the high-backed chair, as being preferable to the breast of an 
assistant, although the latter is very frequently selected. Sometimes 
the patient is laid on a table face uppermost, and thus whilst greater 
steadiness is, perhaps, secured, the operator can use his right or left 
hand at will. 

The needle which I prefer for such a proceeding is that commonly 
called Scarpa's ; it is spear-pointed and slightly curved, and, in my 
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opinion, answers as well as any other. Perhaps it may be more 
troublesome to disentangle it from the cataract after it has been 
couched, than the flat-shaped point of Saunders's instrument, although 
here I cannot speak from my own experience, not having used the 
latter on the living subject. With Scarpa's, however, I have noticed 
both with myself and others, that the cataract was occasionally 
raised slightly in withdrawing the point ; but even in instances 
where the needle has separated readily I have often seen the lens 
rise again and require an additional push downwards. On this 
account it is well not to remove the needle entirely until it is seen 
that the opaque object continues in its new position. 

The lens may be removed from the axis of vision by pushing 
the above instrument, or any other of a convenient sort, through 
the cornea and pupil, but there is an objection to this on account of 
the scar that might be left in the transparent cornea, and the greater 
risk of injuring the iris : the bad effects of the former might be 
avoided by keeping the instrument near the circumference of this 
part, but the iris would always be more or less in the way, and, 
moreover, no particular advantage seems to attend the proceeding 
to induce a preference over the other. 

In general it is troublesome to get the eye so perfectly still as to 
enable the operator to pass the point of the needle into the exact 
spot he may wish, but when once it has perforated the sclerotic the 
globe is, as it were, fixed on the needle, and can thus be kept per- 
fectly steady, however restless it may have been before. 

Sometimes it is preferred to extract the cataract through an 
opening in the cornea, and the operation may be done thus : — The 
patient being laid on his back, and the head, eyelids, and eyeballs 
fixed in the manner already described, the surgeon, with his right 
or left hand as he may choose, passes a Beer's knife across the an- 
terior chamber from one side of the cornea to the other, and by 
carrying the blade onwards, its back being about midway between 
the upper and under edge of that part, he divides one half of the 
circumference of the tunic, and thus makes an opening sufficiently 
large to permit the escape of the lens. To facilitate the latter ob- 
ject it is generally requisite to introduce a couching needle, or other 
such slender instrument, through this wound, and to touch the cap- 
sule of the lens in such a manner as to make an opening sufficiently 
large to allow the cataract to be forced through with a slight pres- 
sure on the globe ; when this is done the pressure may be still 
further continued, until the opaque substance passes through the ex- 
ternal incision. Possibly it may appear advantageous to pass a 
little scoop, or curette as it is called, behind the lens to expedite its 
escape. When this has been accomplished, and it is seen that the 
iris has not slipped through the wound in the cornea, the edges of 
the latter should be carefully placed in apposition, the eyelids closed, 
and the treatment afterwards conducted as in the instance of couch- 
ing, being modified of course by circumstances. 
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It is evident that the knife in an operation of this kind can only be 
passed from the temporal margin of the cornea. It has been pro- 
posed to touch the front of the capsule with the point of the blade 
as it is being carried across, but there is a risk in so doing of the 
aqueous humour escaping, and as it does so, of carrying the iris 
against the sharp edge of the knife : it is therefore, perhaps, better 
not to attempt this, for in all cases, even when this is not done, the 
difficulty will be great enough to avoid this part. To lessen the 
danger it is necessary before operating to see that the iris has been 
opened to its fullest extent by the influence of belladonna. The 
section of the cornea may be made either on the upper or lower 
margin, some having preferred the latter as being most convenient, 
others the former, as the aqueous humour does not escape so readily, 
either at the time of the operation or afterwards. I need scarcely 
say that all the aqueous humour escapes with the lens, or probably 
before it is started from the capsule, and moreover, that if the pres- 
sure be not cautiously applied, part of the vitreous humour also 
may be squeezed out, possibly even the whole of it, as has happened, 
— when of course the organ is completely destroyed. Some (Mr. 
Guthrie for example) seem to put little importance on the escape of 
part of the vitreous humour, — indeed the gentleman whose name I 
have mentioned seems even to fancy that the loss of a portion of it 
is rather an advantage. Most authorities, however, appear anxious 
to inflict as little injury on the organ as the necessity demands. 
Immediately after the operation the cornea appears somewhat 
wrinkled and of a milky colour, but if all goes on favourably a full 
amount of aqueous humour is soon secreted again, and the cornea 
resumes its tenseness and transparency. 

There are various other operations connected with the eyeball 
which my limits will not permit me to dwell upon. The removal 
of foreign substances from the surface, the mode of using the lancet 
in dividing enlarged vessels — as in chronic inflammation, the 
manner of dissecting off a pterygium, of separating an encanthis, 
of removing a staphyloma, of making an artificial pupil, and con- 
ducting various proceedings on the iris, are all treated of at length 
in works devoted to ophthalmic surgery, but which, in a work such 
as this, where the use of the fingers and instruments forms such 
frequent subject of consideration, may on that account be omitted, 
to make room for other and, perhaps, more important matters. 

One, however, I must not pass over without description, that is, 
the operation for strabismus, regarding which so much has been 
said, written, and done, within the last three years. The merit be- 
longs to Dieffenbach of having discovered, that the division of one 
or more of the muscles of the eyeball permits the others to restore it 
to its natural position ; thus, in strabismus convergens, where the 
inner side of the cornea approaches or is concealed by the plica 
semilunaris, division of the internal rectus allows the other muscles 
to give the globe a more natural balance; and so in that form 
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termed divergens, the section of the external rectus puts all to rights. 
Since the principle has been established an infinite variety of modi- 
fications .,have been proposed and executed, and considering the zeal 
with which the subject has been cultivated, the success of the ope- 
ration, its advantages and simplicity — both as regards its perform- 
ance and results, it seems strange that such a condition as a con- 
firmed squint should nowadays ever be seen. 

The operation may be done thus: Supposing that the right eye is 
affected with a convergent squint, the patient should be seated on a 
chair, the eyelids should be held open with the fingers, or what will 
be better for the upper lid a Pellier's elevator should be hooked 
under it, and then a small double hook (made expressly for the pur- 
pose) should be passed into the sclerotic, or through the conjunctiva 
at all events, about a line's breadth from the inner margin of the 
cornea, both of these being held by an assistant ; the eye should then 
be drawn slightly outwards ; the surgeon standing in front should 
now seize, with well-pointed forceps, a fold of mucous membrane at 
the inner canthus, and with scissors such as those represented at p. 
21, the points not being so sharp, however, he should divide the 
conjunctiva in a vertical direction as is represented in the next 
drawing, (fig. 210,) so as to make a wound about half an inch in 
length between two and three lines from the cornea : the tendon of 
the internal rectus will thus be laid bare and can then be divided 
with the same instrument ; next the hook should be removed, the 
forceps loosened, when, if it be found that the eye is straight, and 
can no longer be turned towards the nose, the operation may be 
deemed complete. If, however, the squint still continues, the eye 

Fig. 210. 




must be again fixed and the scissors reapplied, when some remain- 
ing fibre, which probably kept the organ in its wrong position, will 
be divided, and then all will be right. It may even yet be necessary 
to cut again, and some of the fibres of the superior rectus have been 
divided on such occasions, with probably part, if not the whole, of 
the superior oblique. It has rarely happened that the squint has not 
been relieved in such instances, but in some the internal rectus of 
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the other eye has been divided. Notwithstanding the proximity 
of the eyeball, as also extensive exposure of the sclerotic, it has 
seldom occurred that serious injury has been done at the time, or 
that bad results have followed. I have myself seen one instance 
only where injurious inflammation and sloughing ensued, and have 
heard of a case where the sclerotic was punctured, though doubtless 
more damage may have been done than has come to light. 

The same instructions may answer for almost every form of stra- 
bismus ; but many other modes of operating have been preferred : 
thus, instead of scissors a small curved knife has been used to open 
the conjunctiva, then a curved director has been carried behind the 
tendon, which has been divided by running the knife along the 
groove; or sometimes the tendon has been elevated on a blunt hook, 
and then cut with a knife or scissors ; but I shall not attempt to de- 
scribe all the modifications that have been proposed, and shall only 
state my conviction, that the operation may be well accomplished 
in half a dozen different ways at least, and with as many different 
instruments ; each, or all, being selected more, perhaps, to please 
the fancy of the operator, than from possessing any remarkable 
superiority. 
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CHAPTER VII. 

OPERATIONS ON THE NOSE AND NOSTRILS. 

The skin of the nose in some individuals increases so much in 
thickness as to become a prominent swelling (Lipoma) which, be- 
sides its unseemly nature, causes great annoyance from its size and 
weight, for sometimes the top of the organ becomes so large that the 
possessor cannot see straight before him without turning the head 
to one side, and can neither eat nor drink without being obliged to 
hold the offending part out of the way. Such a condition may be 
easily remedied by paring away the redundant material, and leaving 
only the cartilages, and some condensed cellular texture upon them. 
The wound in such a proceeding must heal by granulation ; and, 
provided that neither too much nor too little has been taken away, 
a most respectable-looking feature may still be left. Sometimes the 
morbid growth is entirely on the apex, at other times on one ala, 
and it is seldom otherwise than of a most ruddy hue. No rules 
need be given about such proceedings : the thickened parts may be 
dissected off in one mass or piecemeal, at the convenience of the 
operator : the finger should be introduced into the nostril to keep the 
surface steady, and at all times a good deal of bleeding may be ex- 
pected, which will, however, cease with the application of cold. 

Mr. Hey has related the history of a case of this kind, and among 
modern surgeons I believe that Mr. Liston has had a full proportion 
of such operations. 

A deficiency of this organ is of more common occurrence than a 
redundancy, and, unlike the latter, — which among certain novelists, 
poets, and poetasters, has been rather a theme of admiration, — its ap- 
pearance is generally so unpleasant that the individual who has been 
unfortunate enough to be "curtail'd of this fair proportion," whether 
by disease, accident, or otherwise, is usually willing and anxious to 
submit to whatever may be thought likely to improve his facial 
aspect. It may be a question with both patient and surgeon in what 
manner this can be done, — whether it shall be by means of some 
artificial substitute of wax, wood, ivory, pasteboard, or other material, 
or that it shall be effected by a kind of transplantation of skin from 
a neighbouring part. If the latter is preferred, the surgeon is more 
immediately interested, as the work of restoration lies entirely with 
him. Supposing that the apex and ala? have been completely de- 
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stroyed, or have sunk in such a manner that they cannot again be 
raised, a substitute for them may be made in the following manner: 
— The patient being seated, the surgeon first takes a portion of soft 
leather and cuts it with scissors to the size which may be thought 
best, and of a shape such as the space within the dotted lines on the 
forehead in fig. 211 : next he lays this upon the brow and carries a 

Fig. 211. 




scalpel round it down to the periosteum, leaving a portion of skin at 
the root of the nose untouched : this flap should be raised by dis- 
secting close upon the periosteum, and then be allowed to lie with 
the cut surface exposed to the air until other steps have been accom- 
plished. Now the knife should be carried in the course of the dotted 
line in the figure, down the sides of the old nose, and a deep groove 
should be made by keeping close to the bones, or even by paring 
out a portion of the skin: the cut surfaces should be carefully 
sponged with cold water, and should the blood continue to ooze, the 
whole must be exposed to the air for some time longer. When all 
bleeding has ceased the flap must be turned down,— its root being 
twisted°half round, so that the cuticle may still be kept outermost : 
the edges must then be accurately applied to the wounds on the 
face, and retained by two or more stitches on each side. At this 
time the flap will be flat and loose, but it should now be raised by 
stuffing in portions of lint, until it projects to the full extent. A 
stitch should then be introduced at the lower part of the gap in the 
forehead, the open surface above being left to heal by the second 
intention. 
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The above proceedings require a good deal of nicety on the part 
of the operator, and various circumstances must be carefully at- 
tended to. • First, the flap should be so large that, at the period of 
the operation, and for some weeks or months after, it should seem 
to be more full than there is occasion for : in the course of time it 
will contract so much that at last, when the newly-made organ has 
acquired its permanent, shape, its size will not be greater than may 
be required. It should be remembered that as soon as the knife is 
carried through the line on the brow the skin which it has circum- 
scribed will contract a little, and therefore due allowance should be 
made for this also when the leather is being shaped, and as the 
cheeks separate when the wounds are made on the face, the knife 
should not be placed too far from the mesial line, for fear of making 
the base of the new nose too broad. Then, care must be taken 
that the root of the flap is not left too narrow for fear of a deficient 
circulation, and it should neither be twisted hai'd, nor compressed 
by the stitch between the eyebrows. In order to bring the flap 
down to a proper position, and to obviate stretching and pressure, 
the root will sometimes require to be slightly elongated by carrying 
the incision a little lower on each side. 

The bleeding from the wound on the forehead will be copious ; 
but ligatures will seldom be required. The gap is very considerable 
at first; but in the course of time, especially if care has been taken 
in the dressings, the cicatrix will not be very conspicuous. The 
stitches on the cheeks must be removed on the second or third day, 
when, in all probability, complete union will have occurred : the 
free edges of the flap will heal by granulation, and until cicatriza- 
tion has become complete the part must be carefully supported with 
lint, which may be introduced in such a way as shall conduce 
greatly to the ultimate shape of the organ. 

After the lapse of three weeks or a month, when all the sores 
have healed, the root of the flap should be cut across. It will be 
observed that as yet the skin immediately under this part has not 
been touched : now, however, an incision should be made, so as to 
admit the upper extremity of the flap, which for this purpose must 
be cut in the shape of a wedge : this wound having also healed, and 
when the vitality of the transplanted skin seems vigorous, a new 
columna must be formed in this way : — The patient being seated, 
and his head held back, the surgeon, standing behind should pass the 
point of a narrow bistoury into the root of the upper lip, a little to 
one side of the mesial line, and cut downwards until the instrument 
passes the free margin : again he should introduce it at a corre- 
sponding part on the other side, and, by carrying it downwards in 
the same manner, a portion of the upper lip about three lines in 
breadth, will thus be detached, excepting at its upper end : here the 
frsenum must be divided, and the lip so far separated from the bone 
as- to permit the slip to be put into the natural position of the co- 
lumna. Next two or three hare-lip pins must be used to bring the 
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edges of the lip together, so as to exclude this mesial portion : then 
the extreme point of this (the red margin) should be cut off, and a 
suitable surface prepared for it with the knife, on the inside of the 
apex of the flap, where a small prominence has purposely been left, 
as indicated by the line on the figure 211 : the two should then be 
kept together by a twisted suture, and so the columna is formed. 
The wounds must be treated in the ordinary way, a small portion 
of lint being kept in the aperture of each nostril. 

Various modifications of these proceedings must be left to the 
discretion of the surgeon. If a small portion only of the original 
nose is deficient, the edges may be pared for the reception of the 
flap instead of a groove being formed in the cheek as above de- 
scribed. In some instances, when the original nose is sunk, the 
aperture into the nostril is not sufficiently large ; a portion should 
therefore be cut out at any convenient period, and perhaps this will 
be most fitting when the apertures of the nostrils are under treat- 
ment, for here the knife may be required to scoop out or enlarge 
each. At all times, as much of the old nose should be preserved 
as possible, as it forms the best foundation for the superstructure. 

The operation here described, in so far as regards the formation 
of the flap from the forehead, is similar to that done amongst the 
native Indians, and differs from that of the celebrated Italian pro- 
fessor, Taliacotius, chiefly in this respect, — for he took the flap from 
the skin of the arm. The latter proceeding I need not describe, as, 
in so far as I know, it is never performed in the present day. The 
formation of the columna is in the manner recommended by Dief- 
fenbach, who, however, twists the part so that the cuticular surface 
may still be outermost. But this seems to me a matter of little con- 
sequence : the mucous membrane soon becomes callous, and to 
lessen the risk of strangulation of the slip, I give a preference to 
the mode above detailed, which has been recommended by Mr. 
Liston. 

The figure on page 483 is a likeness of one of my own patients 
on whom a flap was formed in the manner described. The sunken 
state of the nose was occasioned by ulceration within, resulting 
apparently from scrofula. All diseased action had ceased ere I 
interfered ; but some months afterwards, when there was promise 
of an excellent new organ, the disease appeared again, and so far 
marred the effect. 

My friend, Dr. Handyside, of Edinburgh, whose patient she be- 
came after I left that city, informs me, that she ultimately went 
from under his care with the ulceration entirely healed. " The 
new organ remained healthy and well, though somewhat insulated 
(towards the alse) from the surface to which it had previously ad- 
hered." Had I waited a few months longer in this instance, and 
if the disease had reappeared I should have declined operating, for 
it need scarcely be stated, that no such proceedings should be at- 
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tempted until there seems good assurance that the ulcerative pro- 
cess has terminated. 

In some instances the apex and alas of the nose seem so entire, 
although sunken to a level with the cheeks, that the propriety of 
thus covering them may be doubted. Instead of doing so, Dieffen- 
bach has elevated the parts again, by slitting them into three longi- 
tudinal portions, — the outermost incisions being carried in the course 
of the lines on the cheeks in figure 211, — then he has pared the 
edges of the slips so as to make each narrower within than without, 
like the stones of an arch; next he has dissected the cheeks from 
the nasal margin of each superior maxilla, fitted the wounds closely 
by interrupted sutures, and then kept the whole prominently for- 
ward with a couple of long silver needles passed from one cheek to 
the other ; but this latter proceeding will be best understood by a 
reference to the next figures. 

A patient of mine (a young gentleman who had been somewhat 
vain of his personal appearance previously, and not without good 
reason,) was left after severe ulceration of the interior of the nose, 
in the condition represented in fig. 212, the columns and the carti- 

Fig. 212. 




laginous septum had been destroyed, and the vomer had separated 
by necrosis. Here I imagined that a modification of the proceeding 
of the Berlin professor might be advantageously resorted to, and ac- 
cordingly proceeded thus : The patient being seated, the point of a 
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small scalpel was introduced under the apex, and the alae were sepa- 
rated from the parts underneath; next the knife was carried on each 
side between the skin and the bones, as far as the infra-orbital fora- 
men, taking care not to interfere with the nerves, when by passing 
the point of my finger below the nose, I caused the latter organ to 
be as prominent as could be wished. I now pushed a couple of long 
silver needles, which had been prepared for the purpose, with round 
heads and steel points, across from one cheek to the other, having 
previously applied on each side a small piece of sole-leather perfo- 
rated with holes at a proper distance; then I cut off the steel points, 
and with tweezers so twisted the end of each needle as to cause the 
cheeks to come closer to each other, and thus render the nose pro- 
minent. Figure 213 further elucidates the proceeding. Thus, by 
bringing the cheeks more into the mesial line, a new foundation, as 
it were, was given to the organ. Adhesion occurred in some parts, 
granulation in others ; in the lapse of ten days the needles were 
withdrawn, and, in the course of a few weeks, when cicatrization 
was complete, the nose presented as favourable an appearance as 
could reasonably have been desired. Now a columna was formed 
in the manner already described, and at last I had the satisfaction 
of producing such a result as that exhibited in figure 214. Here 



Fig. 213. 



Fig. 214. 




matters were still further improved by the addition of an artificial 
eye, to make amends (in some degree) for the loss of the original 
one', which had been destroyed by ophthalmia some years before. 
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Occasionally only a small part of the tip of the nose requires to 
be renewed, sometimes an ala, in others a columna ; in one case 
the nose may be awry, in another the bridge may be depressed, and 
for all these conditions the art of surgery may be made available. 
I need not dwell on these topics, however, (indeed my limits will 
not permit me,) and shall refer those who wish for more particular 
information to the work of DiefFenbach (on the Restoration of the 
Nose), whose skill in rhinoplasties seems to be such that he will 
repair or rear up this most important feature with all the genius of 
a Telford, and finish his handiwork with the Phidian touch of a 
Chantrey. 

Occasionally in children foreign bodies, such as pickles of grain, 
peas, beads, cherry-stones, and such like objects, get into the nos- 
trils, and require removal. I have known a cherry-stone remain 
for years, and the case supposed to be one of diseased bone. A 
probe, a small scoop — such as the handle of a director, (p. 31,) a 
blunt hook, dissecting forceps, or instruments similar to those in the 
next cut, will seldom fail, if judiciously used, in furthering the 
extraction of such substances. 

Wheri polypi in the nostrils assume such a size as to cause annoy- 
ance, whether from altering the tone of voice, preventing respiration 
through these passages, from protruding through the anterior open- 
ings, or so pressing upon the soft palate and into the pharynx as to 
cause difficulty both in respiration and deglutition, they should be 
removed by operation. In general, such an instrument as that here 
represented, (fig. 215,) will enable the surgeon to effect his inten- 

Fig. 215. 




tions, thus : — The patient being seated, the blades of the forceps 
must be passed into the nostril, one on each side of the growth, if 
possible, when they should be closed over its roots, and then with- 
drawn by a twisting, pulling motion, so as to separate the disease 
from the mucous membrane above. In some instances this can be 
done readily, and with one application of the instrument ; at other 
times it must be introduced again and again, when the substance is 
removed piecemeal ; and the best criterion of the operation being 
complete is, that the patient can breathe freely through the passage. 
Sometimes it is necessary to repeat the proceeding in the course of 
a few weeks or months, as the ordinary simple gelatinous polypus, 
unless it be thoroughly removed, is almost sure to grow again. 
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In certain instances when the tumour is of considerable size a 
ligature may be most advisable : this being drawn tight round the 
root of the mass will cause its strangulation, when it will separate 
in the form of a slough. Whipcord, catgut, or silver wire, may be 
used on these occasions, perhaps the two latter are best from their 
elasticity, and either may be applied thus: A portion twelve or 
eighteen inches long should be doubled, taking care not to injure its 
elasticity at the bend ; this part should then be pushed along the 
floor of the nostril until it reaches the pharynx, where it will be 
allowed to expand ; and now the point of the forefinger should be 
passed along the mouth into the throat, and so managed as to push 
the gut or wire behind and above the growth ; when this is accom- 
plished the ends must be introduced through a small double canula, 
which should be slid along upon them, as high up as the root of the 
disease seems to extend, and thus the noose will be further upwards 
than the finger can push it : one end of the ligature may then be 
fastened to the ring at the side of the canula, and the other must be 
drawn so tight as to obstruct all circulation in the part : it may then, 
if allowed to remain, be fixed to the ring of the tube, and tightened 
from day to day, until the separation is effected. I have frequently 
used the ligature as thus directed ; but have almost invariably drawn 
it through the mass, which has, therefore, been removed at once, and 
I have never seen reason to dread the hemorrhage which some seem 
to apprehend on these occasions. Sometimes I have found the part 
so compressible, that it came readily through the nostril in front ; 
but occasionally I have withdrawn it by the mouth, and when the 
projection behind is large it is well to be careful in case of its 
dropping into the lower part of the pharynx, or possibly covering 
the orifice of the larynx. If it could be effected with safety, I 
should on all occasions separate the part at once, instead of leaving 
it to slough ; but, if the latter were deemed most eligible, I should 
prefer a silver wire to any other ligature, and choose it, too, before 
the forceps which have been recommended by Sir Charles Bell and 
others for the purpose. 

When a polypus is very large in front so as to have caused ab- 
sorption of the nasal process of the superior maxilla, the nostril may 
be slit open, and the disease extracted through the aperture by means 
of the forceps. I have known a growth of six ounces in weight suc- 
cessfully removed in this way ; and were it necessary the upper lip 
also might be divided. The edges of the wound must afterwards be 
carefully approximated, and immediate union encouraged. 

[In a case of fibrous tumour filling up the entire nostril, and 
extending to the pharynx, in which many unsuccessful efforts 
to remove it with the 'ligature had been made, Professor Mott, 
during the last year, performed successfully the following operation, 
which he had been in the habit of recommending for the removal of 
the inferior turbinated bone, when affected with carcinoma. An in- 
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cision through the soft parts was commenced a little on the side of 
the mesial line of the internal angular process of the os frontis, and 
extended downwards to the upper lip, which was divided about 
three lines from the angle of the mouth. Two flaps were then re- 
flected : the inner including the cartilaginous parts of the nose, and 
the tissues covering the os nasi of the left side ; the outer laying bare 
the bone as far as the infra-orbital foramen. The anterior part of 
the tumour was now somewhat more distinctly seen, and the nasal 
cavity was further exposed, by sawing vertically through the os 
nasi, as far as the transverse suture, so as to avoid the descending 
plate of the ethmoid. The superior maxillary bone was now di- 
vided in a line from the upper part of this cut to a point opposite 
the second bicuspid tooth, and on a level with the floor of the nos- 
trils. Another section was made from the termination of the last, 
extending horizontally inwards towards the vomer. The osseous 
parts, comprising the os nasi, a considerable portion of the superior 
maxillary bone, and the os spongiosum inferius were then detached. 
The connexions of the tumour were partially 
separated; but the disease was so extensive, 
that a part had to be removed through the ante- 
rior opening, before the posterior attachments 
could be liberated. These having been detached, 
the larger portion of this extensive disease, which 
passed into the pharynx and completely plugged 
up the posterior nares, was removed by intro- 
ducing through the mouth a large curved vol- 
sellum and forceps, and seizing the mass as it 
descended into the pharynx. 

The accompanying cut gives a view of the 
direction of the incisions in the soft parts, with 
the cheek turned aside. The dotted lines show 
the course of the sawing of the bones. — N.] 

The diagnosis of tumours of this description 
is seldom difficult; the object being gene- 
rally observable, especially in damp weather, 
in the anterior part of the nostril. I have known a bend in the car- 
tilaginous septum mistaken for one, and have also seen the thickened 
Schneiderian membrane supposed to be a gelatinous polypus. In 
some instances large growths of the kind, in the back part of the 
nostrils, above the soft palate, have been entirely overlooked for 
years. Twice I have seen soft tumours of the antrum attacked with 
the forceps, under the impression that the disease was, in each in- 
stance, confined to the nostril. One of these cases occurred to my- 
self: there was no swelling in the cheek, nothing to induce suspicion 
that the disease was not a common nasal growth: the other was 
similar in appearance and history ; in both as soon as the anterior 
part was removed, and it was ascertained by the finger, as also from 
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the appearance of what had been taken away, that the disease was 
not one to be treated in this manner, the proceedings were immedi- 
ately given up. 

Recently I saw a case of large polypus in the nostrils, under the 
care of Dr. Smith, at Fort Pitt Hospital. The tumour had been of 
several years' growth, and projected prominently on the face on 
each side of the nose. In each nostril a large mass could be seen, 
and a probe could be passed with ease below and on both the outer 
sides ; but as doubts were entertained regarding the attachments in 
the middle and above, it was not considered advisable to resort to 
any operation. Some weeks after the patient died ; and my former 
pupil and assistant, Staff-surgeon Dr. George Williamson, obliged 
me with an account of the dissection: — "The tumour extended from 
the ethmoid bone to the condyles of the occipital, and was also at- 
tached to both sides of the septum. Two large pendulous bodies 
hung down into the pharynx. The turbinated bones were absorbed, 
but the mucous membrane which contains them was entire. There 
was no attachment to the outer walls of the nasal cavity. There 
was a large abscess in the left anterior lobe of the brain, with an 
opening leading from it to the nose." 

Plugging the nostrils for epistaxis is often a more troublesome 
process than might be imagined. The student may practise this on 
the dead body and should not neglect to do so. On the living or 
dead it may be done in this way : A piece of sponge or rolled lint, 
something larger than the end of the thumb, having a bit of twine 
or cord attached to its centre, with the two ends, eight or ten inches 
long, hanging free, should first be provided ; then the end of a com- 
mon silver probe armed with a long portion of ligature thread should 
be pushed along the floor of the nostril until it is seen in the pha- 
rynx : the thread should then be seized with forceps and drawn for- 
wards through the mouth, while the probe is withdrawn from the 
nose : this thread should then be attached to the two ends of the 
cord around the plug, and these should next be taken along the 
mouth behind the palate and thence through the nostril until the 
plug to which they are attached impedes their further progress, by 
beino- arrested in the posterior aperture : now the ends hanging 
from the anterior opening should be separated : a plug similar to 
that already used should be laid between them, and then a noose 
should be made to keep it close in the aperture, and a knot being 
secured the operation is finished. Sometimes stuffing the nostril in 
front will obviate the necessity for the posterior plug ; but when the 
latter is deemed necessary it is always proper to apply one in front 
likewise. There is no additional pain: it acts as a kind of fixed 
point towards which the posterior one can be drawn, and, moreover, 
closes the nostril as effectually in front as the other does behind. 
Both nostrils may be plugged if required in the same manner, and, 
on the second or third day after, the pads may be removed. Some- 
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times it will be difficult to dislodge the posterior one, and it may be 
necessary to push a bougie along the passage for the purpose. 

It may be found difficult to effect the introduction of the thread 
with the probe, which will be barely of sufficient length, and if a 
small flexible bougie is at hand it will suit better ; but what will 
answer best is a piece of curved elastic watch-spring concealed in 
a sheath something like a common catheter. At the point of the 
sheath there is a bulb with an eye in it which is attached to the 
spring, and when this is pushed along the nostril, after the end has 
been carried into the pharynx, it can be made to project into the 
mouth in such a way that a thread attached to the eye may be 
readily laid hold of, or if it is preferred the eye can now be threaded 
with a small cord attached to the stouter one on the plug, and the 
rest of the proceedings can be accomplished in the manner described 
above. Such an instrument is to be had in the shops. 



CHAPTER VIII. 

OPERATIONS ON THE LIPS. 

In operations for hare-lip, if the fissure be single, the proceedings 
may be conducted in this way : If the patient is young (an infant) 
a cloth should be wrapped round the chest, so as to confine the 
arms ; a pillow-case answers the purpose well, as the legs also can 
thus be secured by slipping the patient into it ; then the child should 
be held by an assistant, with its head resting, face uppermost, 
between the surgeon's knees ; if he puts on an apron it will answer 
the double purpose of keeping his trousers free of blood, and pre- 
venting the child's head from falling too low ; a little pressure with 
the thighs will enable him to keep the head more steady than by 
any other means ; a sharp-pointed scalpel, or, as I prefer, a narrow 
straight bistoury, should then be passed through the lip, immediately 
below the nose, at the margin of the fissure, and carried downwards, 
so as to cut away the round edge of the gap and the blunt angle at 
the mouth ; if this slip is still attached at the nostril, it must be 
separated by the point of the knife, which should then be run down 
the opposite margin in the same manner, and with the same care 
that the angle at the lower part is completely cut off; if the textures 
are closely adherent to the bone they should be slightly separated, 
when the margins will be more easily and more accurately brought 
into apposition, which should now be done by means of needles, 
such as those described at page 44 ; the further steps of the opera- 
tion, as to the application of threads, cutting the needles, removing 
them, and for the after-dressing, being such as have already been 
described in the chapter on sutures, at the commencement of the 
volume. 

In the person of older growth, a sitting posture will be equally 
convenient ; and here the surgeon may stand behind or in front of 
the patient, as he may choose. I myself prefer the former, being 
thus less exposed to the spluttering. On all occasions the knife 
should be introduced at the part nearest the nostril, for the lip will 
thereby be kept perfectly steady as the instrument is carried down- 
wards. Sometimes, to secure the latter object, the margins at the 
mouth are grasped between the thumb and forefinger by the sur- 
geon or an assistant, as may be most convenient, and thus at the 
same time the labial arteries are prevented from bleeding. It is 
seldom, indeed, that the hemorrhage from these gives any trouble ; 
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no time need be lost in attempting to suppress it by cold or by liga- 
ture ; for if the lowermost needle is passed in close contact with 
each bleeding orifice, the pressure of the opposed surfaces will effec- 
tually stem it. Two or three, or sometimes four needles (as I have 
found necessary) will be required, according to the length or depth 
of the wound. 

Some operators have chosen scissors for cutting the edges of such 
fissures, and others have used a piece of wood or horn, on which 
the lip has been laid, and pared with a bold stroke of the scalpel; 
but for my own part, I prefer the mode above recommended. 
Unless the lip is transfixed, it will be difficult to keep it steady in 
any other way : the action of the orbicularis, the levatores, and the 
zygomatici, is often such as to pull the lip from between the fingers, 
scissors, or off the piece of board ; whereas if the bistoury is dex- 
terously used in the manner described, the action referred to rather 
adds to the facility with which the incision can be made, by drawing 
the parts in some degree against the sharp edge. 

The dotted lines in the accompanying cut (fig. 217) point out the 
course of the incisions in an ordinary case of this kind, — a single 
fissure. Occasionally it may be necessary to extract one of the 

Fig. 217. Fig. 218. 




teeth, or perhaps two, to permit the edges being brought together ; 
and in rarer instances a small portion of the jaw requires to be 
removed, with the cutting forceps. If this latter step be taken with 
young children, a heated iron should be in readiness, as possibly a 
vessel in the osseous texture may bleed more freely than might be 
desired in such patients ; of course, however, it should not be used 
unless the bleeding shows no disposition to stop. 

In double hare-lip the lines of incisions, such as may in ordinary 
cases be required, are indicated in figure 218 ; but there will often 
be occasion for the surgeon to exercise his ingenuity and skill. 
Sometimes the centre slip is so narrow, and so thin from before 
backwards, that it may be well to remove it altogether ; at other 
times it may be advantageously carried upwards and slightly back- 
wards, so as to increase the length of the columna, which is often, 
in this species of malformation, so short, as to add greatly to the 
flatness of the nose, which is sometimes very conspicuous : in other 
instances it may be cut in the form of a slender wedge, which. 
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while it separates the lips above, does not extend too far down to 
prevent them from coming into contact at the mouth. The alas in 
the double fissure are usually so flat, that, in addition to the short- 
ness of the columna already referred to, the nose can seldom be 
made such a prominent feature as when there is only a single fis- 
sure ; but even in the latter it is occasionally difficult to make both 
sides symmetrical. Some authorities have recommended that in 
the operation for double fissure only one should be operated upon 
at a time, and that the second proceeding should not be attempted 
till the lapse of some weeks at least. It seems to me, however, 
that the plan of closing both on the same occasion is decidedly to 
be preferred. 

In all the operations for hare-lip which I have myself performed, 
whether single or double, I have never had reason to regret having 
cut away too much, but occasionally have wished afterwards that 
I had not been so sparing of the margins. This is mentioned for 
the sake of the young operator, who may probably feel, as I myself 
did, that he may not be able to bring the edges in sufficiently close 
apposition : on this score, however, he need be in no dread. If the 
needles are properly used, there is no necessity either for straps or 
bandages to keep the cheeks forwards ; and though occasionally a 
strap may be advantageously applied after the removal of the pins, 
to support the tender adhesions, even this may be dispensed with in 
many cases. It will, however, in general be judicious to protect 
the wound for a time in the latter way. 

The period of life which I think most eligible for these operations 
is shortly after the child has ceased to suck, provided it seems in 
good health, and suffers in no way from teething. If he is allowed 
to grow up, he is usually very unmanageable until after the age of 
puberty; but if possible the malformation should always be put 
right before this time, as there is a better chance of the jaw and 
nose assuming a good shape than after they have arrived at their 
full developement. Indeed, there are so many advantages besides 
these, — as to speaking, appearance, &c, that it is wonderful why 
any surgeon can recommend delay in such cases after the first or 
second year of life. The proceeding may be effected at an earlier 
period ; I have myself operated at three months, and have in other 
instances seen the child take the breast readily, with the pins still 
in the lip ; but unless it be at the urgent desire of the parents, it 
may be well to wait a few months. An erroneous impression (as 
I suppose it) prevails as to children being remarkably subject to 
convulsions while undergoing operations ; and this is often urged 
as a reason for not interfering with hare-lips in early life. Doubt- 
less convulsions have occurred in some of these cases, but similar 
effects have been produced in the adult, and by less formidable 
means, too. Sir Astley Cooper has referred to several examples of 
the kind, but I imagine they must be rare indeed. I once asked 
Dr. Abercrombie, of Edinburgh, the results of his experience on this 



496 THE HEAD AND NECK. 

point, and he could not bring a single instance to his recollection 
where convulsions could be fairly attributed to an operation. In my 
own more limited opportunities I have never seen a case of this 
kind, although I have performed much more severe operations on 
newly-born infants than that for hare-lip could possibly be : I here 
allude to cases of imperforate anus, where the gut has been deep, 
and when the proceedings have, in almost every respect, I should 
say, been equally severe as if for the extraction of a stone from the 
bladder. 

Tumours of different kinds may form in these situations, many of 
which require no especial notice here. Lately I treated one of an 
encysted kind about the size of a hazel-nut on the inner side of the 
lower lip : a puncture allowed the escape of a straw-coloured 
glairy fluid : a collection again formed, — was treated in the same 
way, and after several proceedings a cure was the result. I have 
seen several such cases, and suppose them to be obstructed and 
dilated mucous follicles. But my chief reason for using the term 
tumour here is in consequence of the frequency with which malig- 
nant ulcers, in those advanced in years, are preceded by a schir- 
rhous hardness. The red margin of the lip at last usually assumes 
a cancerous condition in such cases, and it is probably not till then 
that either the patient or surgeon takes serious alarm. Whilst I 
caution against heedless rashness in resorting to the knife in every 
case of suspicious character, I cannot but allude to the fearful con- 
sequence of unnecessary delay in such instances. In some respects 
an operation for a malignant disease must be considered as a last re- 
source ; — it is, indeed, all that the surgeon can do, but the phrase must 
be taken in a very different sense in such cases from that in which 
it is used with reference to amputations or the separation of foreign 
growths : for, as we know of no remedy but the knife for the re- 
moval of such affections, and that too before the neighbouring parts, 
such as the lymphatic glands under the jaw, become contaminated, 
the sooner an operation is resorted to the better. For further re- 
marks on such subjects I must refer to the chapter on tumours, and 
shall here only state, that whilst I have seen numerous instances 
where both patient and surgeon have had reason to regret that a 
portion of the lip had not been removed at an earlier period, I have 
never seen an example where it could be said that an operation had 
been unnecessarily performed. In one person who had an open 
sore on his lower lip on a hard basis for about two years, the sur- 
face cicatrized under the use of nitrate of silver ; — six months 
afterwards, and while the parts still remained whole, I was asked 
to remove a tumour from below the angle of the jaw, which was 
found during the operation to be a cyst containing a serous fluid : 
the disease seemed completely removed, but in less than two months 
a scirrhous hardness formed around the cicatrix, and ere long the 
patient died with great swelling and cancerous ulceration, such as 
are but too frequently seen in those in whom the verge of the lip 
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has been removed after a too literal application of " the last re- 
source." 

Such conditions as those alluded to are usually found on the lower 
lip — the upper is rarely thus affected — and they may be near the 
corner of the mouth or towards the centre, sometimes so small that 
they might be covered with the tip of the finger; at others involving 



nearly the whole of the free margin. Incisions of this shape 



will generally permit the removal of the whole disease, which will 
be comprised within the two lines : the surfaces can afterwards be 
brought accurately into apposition, and retained by one or two 
twisted sutures. Here I also prefer the bistoury, and generally 
transfix the lip below, although I am not so particular as with the 
hare-lip, for the fingers suffice, to keep the parts steady. The labial 
artery should be secured by the uppermost needle in the manner 
recommended in the operation last referred to. When, however, 
nearly the whole lip is affected, as is here exhibited (fig. 219), if 
such incisions are made as those just alluded 
to there will be difficulty in bringing the Fig. 219. 

edges sufficiently close, and although it is 
wonderful how much the soft parts will 
stretch on these occasions, it often answers 
well to cut the diseased surface away by 
means of an incision parallel with the. margin 
of the lip. The part should be seized between 
the forefinger and thumb of the left hand, 
when the bistoury should be entered at one 
side and carried along between the sound and diseased texture until 
the separation is effected. Perhaps the labial artery at each end of 
the wound will require a ligature, or probably torsion may be ser- 
viceable here : in general, however, the stitches will suppress all 
bleeding. These should now be introduced by passing a fine needle 
(p. 40) from the margin of the skin to that in the mucous mem- 
brane, and as each thread is tightened the two textures will be 
approximated, and thus a line of junction will be formed in the 
centre. Three, five, or seven stitches of the interrupted suture will 
probably be required, and by applying them carefully the union will 
be much more rapid and satisfactory than by allowing the cut sur- 
face to heal by granulation. At first, and for several weeks, perhaps, 
the gap will .appear considerable, but ultimately it will be far less 
conspicuous than might be expected. In instances of small ulcers, 
when the hard circumference has not been extensive, I have some- 
times scooped off the part in this way, and afterwards the mark has 

63 




498 THE HEAD AND NECK. 

been even less observable than in those where double lines of inci- 
sion have been made as described in the preceding page. 

Sometimes the lower lip is so extremely affected in these instances, 
and the portion requiring removal is so large that the saliva and 
mucus escape freely through the gap, and thus a most unpleasant 
condition ensues. Possibly some previous affection, such as the 
cancrum oris in children, may have left the chin in this state. Por- 
tions of skin have been transplanted from the arm, or from the 
upper part of the neck, and fitted into surfaces properly adapted for 
their reception ; but several examples of such proceedings which I 
have observed have not impressed me favourably with their advan- 
tages. The skin is much more apt to slough here than in the repa- 
ration of the nose, and therefore should such attempts be made, the 
attachment of the flap must be left as broad as possible. On this 
subject, however, I must refer the reader to the works of the Pro- 
fessor of Bologna (Taliacotius) who seems to have been almost 
equally ingenious with his contrivances here as for those with 
which his name is so generally associated. 

In one instance I succeeded in the following manner in improving 
a young man's appearance whose under lip had in early life been 
destroyed by ulceration. Two central incisor teeth, which projected 
forwards, were removed, and then a scalpel was carried close upon 
the periosteum of the chin so as to separate the cicatrix and the 
neighbouring parts from the bone : next I cut away the cicatrix by 



an incision of this \ / kind, brought the edges into contact 



by stitches of interrupted suture, and thus covered over the gap 
which formerly existed, by bringing the soft parts from each side 
to supply the deficiency. The result was not altogether so perfect 
as could have been wished, as a part of the wound at the mouth 
fell open again ; but, upon the whole, I was more satisfied with 
what had been done than if a flap had been brought up from the 
neck. 

I was once asked if I could lessen the lips. A young man in 
whom these features were somewhat too prominent, importuned 
Sir George Ballingall and myself to do something for him, but we 
strongly advised him to rest contented. To this, however, for 
reasons which he did not choose to explain, he was not at first 
inclined, although he afterwards followed our advice. It was my 
intention to have cut a portion of a wedge-shape out of the thick- 
ened parts, immediately within where the lips join, about an inch 
and a half in length, a quarter of an inch or a little more in thick- 
ness at its middle, and tapering to each end : then I should have 



OPERATIONS ON THE LIPS. 499 

used stitches of interrupted suture, and doubt not that the patient 
would ultimately have been pleased. Any one particular about 
his personal appearance, and anxious for a bonne bouche of this 
kind, might certainly be gratified, although I should not in general 
be inclined to recommend any interference : nevertheless I shall 
take this opportunity of drawing the surgeon's attention to a very 
unseemly malformation called double-lip, which is characterized 
by a remarkable projection of the mucous membrane of the upper 
lip when the person who has it laughs, and which, in my opinion, 
might be very easily and effectually remedied by a proceeding 
similar to that above referred to. 



CHAPTER IX. 

OPERATIONS ON THE TONGUE, THROAT, EARS, PALATE, AND MOUTH. 

Various operations may be required on and about the tongue. 
Among the latter I may allude to division of the framum in children. 
Occasionally this part seems so short as to impede the free move- 
ment of the organ, and, usually when the child is at the breast, the 
nurse requests the operation to be done. For this purpose the com- 
mon surgica scissors (p. 41) should be applied to the fold of mucous 
membrane close upon the symphysis : a division about an eighth of 
an inch will in general suffice, and there is no necessity for ap- 
proaching the tongue so as in any way to endanger either the ranine 
veins or arteries. When the child is touched it will cry, and then, 
when the tongue is raised the scissors can be used : at this time the 
frsenum is on the stretchout to keep it thus, and also to prevent the 
mouth closing, the forefinger of the surgeon's left hand may be in- 
troduced and held against the lower part of the apex of the tongue. 
1 have known the ranine veins punctured with a lancet in in- 
stances of cynanche in the adult. 

An incision or puncture may sometimes be required in examples 
of obstruction of one or other of the salivary ducts. That of the 
parotid is rarely thus affected ; but those under the tongue, especially 
that of the submaxillary gland, constituting the condition termed 
ranula, may require interference. Sometimes a hard concretion 
forms in one or other of these ducts. I have one in my possession 
the size of a kidney-bean ; but more frequently the swelling which 
is always more or less present, is occasioned by a collection of 
glairy straw-coloured fluid : in either instance the point of a lancet 
or i bistoury will make way for the escape of the contents of the 
dilated duct and afterwards, in all probability, the saliva will keep 
an opening for itself as it continues to flow into the mouth. Should 
this close and the swelling return, means must be taken, by cutting 
away a portion of the sac, and by inserting dressings into the wound, 
to prevent such an occurrence in future. 

I have not witnessed any of the modern, so-called, operations for 
stammering, whether by division of the muscles attached to the 
genial processes, cutting wedges out of the tongue, or otherwise, and 
therefore, have had no experience in such matters. 

Sometimes it is necessary to remove portions of the tongue for 
supposed scirrhous indurations or cancerous ulcers. Before resort- 
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ing to mutilations of this organ it will be well to ascertain the effects 
of various local remedies and of constitutional treatment in such 
cases. The mucous membrane here sympathizes in a remarkable 
manner with functional derangement of the digestive organs, and 
often, when it may be least expected, a change of treatment will 
avert all cause of alarm. If the apex of the tongue is to be removed, 
it should be protruded between the lips, seized with hook-beaked for- 
ceps and divided by scissors or knife. The bleeding will seldom 
prove troublesome. If, however, the separation is required towards 
the middle of the organ, the dorsal arteries or the ranine may prove 
so, and a cautious surgeon will wisely prefer ligatures to the cutting 
instrument. He may proceed thus : The point of a needle in a 
handle, (p. 41,) armed with thin whip-cord, should be pushed through 
the tongue behind the seat of disease, and when the ligature at its 
eye is laid hold of by the fingers, the instrument should be with- 
drawn : next the cord should be cut, and then a firm noose can be 
tied on each side, so as to cause the disease to slough away. On 
the side of the tongue it is more difficult to accomplish such a pro- 
ceeding, but when there is disease in this situation, unless it be 
limited indeed, it is seldom that the surgeon will interfere. I have 
known large portions of the organ removed with a free application 
of cutting instruments and no great trouble experienced from the 
divided vessels, yet, I think it would be well on all such occasions 
to take the chance of such an occurrence into consideration. Every 
one must have felt the trouble and difficulty of applying ligatures to 
the tongue after accidental injuries, whether for the purpose of se- 
curing vessels, or approximating the edges of wounds. In one in- 
stance I secured the dorsal artery by passing a tenaculum deep into 
the muscular fibres, and casting a noose of strong thread under the 
convexity of the instrument. The vessel had been wounded by one 
of the upper incisors, and had bled for ten hours. 

M. Jules Cloquet has removed a portion of the tongue through an 
incision between the symphysis and the hyoid bone, and my excel- 
lent predecessor, Mr. Arnott, has related (Med. Chirurg. Trans, vol. 
xxii.) an instance, in which, by a similar proceeding, he success- 
fully separated a very large part of the organ. A free opening was 
first made in the' skin and other textures, and then ligatures were 
applied to cause strangulation and sloughing. 

The uvula sometimes requires that a portion of it should be re- 
moved. When from chronic elongation its point falls upon the 
epiglottis or upper orifice of the larynx, it excites troublesome 
cough and otherwise may do much harm ; and supposing that 
astringent applications have proved of no avail, the patient being 
seated in a good light, his head secured on the back of a chair or 
held on the breast of an assistant, the free end should be seized with 
beaked forceps, a sharp hook or some such instrument, and then 
with a pointed bistoury or with scissors the apex should be removed. 
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It is a good precaution to lay hold of the part previous to division, 
else it might drop into the larynx. 

The amygdalae occasionally are permanently enlarged : the con- 
dition gives rise to difficulty of swallowing, sometimes even of 
breathing, change of voice, hoarseness, deafness, and other ail- 
ments, and in the event of constitutional remedies and local appli- 
cations having proved of no service, either as regards the state of 
the mucous membrane or tonsils, then a portion of one or of both 
glands should be removed. The proceeding may be accomplished 
thus : — The patient, seated as in the former operation, should be 
desired to open the mouth as completely as possible, when the 
swollen part should be seized with a volsellum with the claws set 
on one side of each blade as here represented, (fig. 220,) when, with 
a curved probe-pointed bistoury, (page 79,) the requisite incision 

Fig. 220. 




should be made between the claws and the side of the pharynx. 
The opposite tonsil must then, if required, be treated in the same 
manner. It will rarely happen that the bleeding does not cease in 
the course of a short time with the contact of the air and the use 
of cold water, or, in other instances the application of powdered 
alum. I have known a solution of creosote answer when the latter 
had produced no benefit. 

When the left side is the seat of operation the surgeon can easily 
use the volsellum in his left hand and the bistoury in the right, but 
if the opposite tonsil is affected, unless he possesses more ambi- 
dexterity than most men, he may not so readily hold the instruments 
in different hands : he will probably find it most convenient to hold 
them as above directed, and cut with the hands twisted across, the 
left being under the right. 

I prefer such an instrument as that represented in the figure 
on this page for these operations ; but a common sharp hook, 
single or double (p. 24), or a tenaculum may be used. Sometimes 
I employ a forceps with claw-points made longer than those referred 
to at page 39, and slightly bent at the ends, so that whilst the one 
tonsil is grasped, the convexity of the blades is in the other side of 
the mouth, and the view is neither obstructed nor is the instrument 
in the way of that which is to be used for cutting. Numerous inge- 
nious contrivances have been devised for removal of portions of the 
tonsils, (many of which may be seen in the shops of Mr. Simpson 
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and Mr. Weiss,) but I give a decided preference to those above 
recommended. The bistoury is, in my opinion, superior to scissors, 
although I occasionally use the latter ; the blades should be rounded 
at the points, slightly curved, and the whole instrument should be 
sufficiently long to reach the throat with ease. When a bistoury 
is used, its heel should be wrapped round with a few turns of sur- 
geons' lint, so that the lips may not be cut. Sometimes this instru- 
ment is carried through the swelling from above down- 
wards, at others from below upwards, as may be done Yig. 221. 
according to the taste or convenience of the operator. 

[An instrument admirably suited for excision of the 
tonsils is that of Dr. Fahnestock of Lancaster, (fig. 
221). It consists of a piece of steel, rounded and 
polished, eight inches long, and about one-fifth of an 
inch in thickness, with a hole passing longitudinally 
through its centre. One end of this is made to termi- 
nate in an oval ring that is split into two equal parts, 
which split extends one and a half inches down the 
stem, for the passage of the knife, hereafter to be de- 
scribed. On the stem are two projections ; one close 
to the extremity of the oval, and the other about three 
inches below it ; through which are small holes for the 
passage of the needle. The needle is four inches in 
length, and works through the two small holes men- 
tioned. The knife is flat and made to fit in the split 
of the above-named oval ; the stem to which it is 
attached passes through the longitudinal hole in the 
instrument, and has the handle affixed to its end. The 
instrument will be readily understood by reference to 
the accompanying cut, which represents it one half of 
the proper size. The knife is partly drawn down as 
in cutting. In operating, the tonsil is caught in the 
oval opening of the instrument, where it is firmly held 
by pushing the needle through the base of the gland. 
Thus secured, the instrument is seized with the left 
hand, while with the right the knife is drawn out and 
the part excised. — N.] 

Scarifications are sometimes made in the palate or 
fauces in severe inflammation, but such manoeuvres 
require no special notice. Sometimes abscesses re- 
quire to be opened here in examples of acute cynanche. 
For such a proceeding I use a long, narrow, sharp- 
pointed bistoury, with its heel and blade enveloped in 
lint to within half an inch of the point, as this saves 
the necessity for having a lancet set in a sheath, which 
some have recommended for this purpose. 

At all times in cases of deafness the condition of the mucous 
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membrane of the pharynx merits attention, for when there is much 
chronic thickening in this situation, the Eustachian tube will pro- 
bably not perform its functions with full effect. But besides attend- 
ing to the throat in such cases, the external ear should be carefully 
examined. Here collections of wax, pellets of cotton which may 
have been unwittingly allowed to remain, insects, seed-pickles, peb- 
bles, and such like, may obstruct the passage : chronic inflamma- 
tion may cause thickening of the lining membrane : there may be 
granulations projecting from it in the form of polypi, or possibly 
acute inflammation and abscess may have ended in caries or ne- 
crosis of part of the neighbouring bones. The ordinary principles 
of surgery will serve to point out the routine of practice in most of 
these cases. Syringing frequently with tepid water will often be 
of great service, but sometimes it will be necessary to resort to the 
use of instruments to extract foreign substances, or remove excre- 
scences. There may be some danger in attempting to separate dis- 
eased or dead bone here, and the surgeon should have a good idea 
of its limits before using any violence. On one occasion I extracted, 
with the common dissecting forceps, a cap of brass, such as is often 
put on the end of a pencil, which had been impacted for twenty-four 
hours ; and in another, I removed with the scoop-end of a director 
a small, flat-shaped pebble, which had pressed on the tympanum, 
and caused deafness for ten years. 

In modern times the cleft palate has been treated by Roux, 
Graefe, and others, in the manner of a hare-lip, i. e. the margins 
have been pared and brought together by interrupted sutures, so as 
to produce union by the first intention ; — thus closing the fissure, 
and making the palate as if no such malformation had ever been 
present. In the pamphlet which Roux published on this subject 
many years ago, a variety of instruments, — needles, parte aiguille, 
&c, are described — but most of them may be dispensed with in my 
opinion. Staphyloraphe (as the operation is termed) may be done 
thus : The patient should be seated in a good light, and his head 
should rest on the breast of an assistant ; the surgeon should then 
seize the portion of the uvula on one side of the fissure, with 
hook-beaked forceps (p. 39), draw it slightly forwards, and then 
carry a probe-pointed bistoury from the posterior border of the 
velum to the anterior part of the fissure in the soft palate, so as to 
make a clean-cut raw surface on its margin ; then the other side 
should be treated in the same way ; next a needle, set in a handle 
(p. 41), armed with a thread of the ordinary size for the interrupted 
suture, should be passed from below upwards on one side of the 
cleft, about a quarter of an inch from the margin , the thread being 
seized with forceps and pulled forwards, the needle should be with- 
drawn, re-threaded with the same end as before, and then pushed 
from above downwards on the other side of the fissure, at the same 
distance from its cut surface : two, or perhaps three, threads being 
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introduced in the same manner, each should be tied in such a way 
as to keep the edges in close approximation, and the ends being cut 
oft, the operation is accomplished. 

Various modifications of this proceeding may be deemed advi- 
sable ; thus, the threads may be introduced before the incisions are 
made : the latter may be effected with scissors instead of a knife : 
each needle may be introduced from above downwards, but all of 
these matters may be left to the discretion of the surgeon. I need 
scarcely say, that such an operation can be done only in the soft 
palate ; but should the fissure extend further forward, as it often 
does, more especially in instances of hare-lip, the aperture in front 
can be afterwards closed with an artificial palate. Unless the 
patient is remarkably steady and determined to permit the opera- 
tion to be finished, it will be needless to attempt it : and as such 
fortitude is not to be expected before the age of puberty, it will 
seldom happen that the surgeon's services are required before this 
period. Even when he has finished the proceedings in a most satis- 
factory manner, he' must not be over sanguine of a fortunate result. 
Every precaution must be taken to prevent movement of the palate; 
the patient should partake of a meal immediately before the opera- 
tion, and for the first two days should only swallow a little liquid 
which he should allow to pass into the pharynx with the smallest 
possible drag on the stitches : at other times he should not permit 
the saliva even to pass backwards. The stitches should be care- 
fully cut out (p. 43), on the second or third day, and on no account 
whatever should he partake of solid food, until all risk of the wound 
tearing open has passed away. 

When a person grows up with this malformation, he, from custom, 
feels but little the physical inabilities of the part : he usually can 
swallow well, although perhaps when a child some of his food and 
drink would occasionally get into the nostrils. The first case in 
which Roux operated affords as good an example of the annoying 
nature of the defect, and the efficacy of the proceeding, as any that 
could be adduced. A young medical gentleman, with a tone of 
voice similar to that of those who have lost the soft palate by dis- 
ease, asked the professor if any thing could be done for him. Sta- 
phyloraphe was the result ; and when the patient returned again 
among his friends, he was so greatly improved that (in so far as his 
voice was concerned) he could scarcely be recognised as the same 
individual. 

The lower jaw occasionally becomes so closely bound to the 
upper, that the teeth cannot be sufficiently separated to admit of 
solid food. This condition may arise from inflammation and adhe- 
sion of the gums, more especially after necrosis of the alveolar 
processes ; sometimes it is the result of chronic contraction of a 
muscle ; occasionally it has been accompanied with anchylosis 
both here and in other joints, of which there is a remarkable speci- 
men in the possession of M. Dubreuil, of Montpellier, in which how- 

64 
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ever a similar condition was not present in any other part of the 
same skeleton ; and in certain examples it is difficult to say what is 
the cause. Some years ago I had a patient with the mouth thus 
contracted, and in whom there was a portion of the lower jaw in a 
state of caries: the disease was not in such a condition that I could, 
with propriety, attempt its entire removal. A portion of bone, how- 
ever, was excised, but little benefit resulted, and what there was 
might probably be attributed more to the use of a kind of screw- 
dilator, than to the partial removal of what I considered a source of 
irritation. Mott has succeeded in two instances in relieving such 
permanent adstrictions ; and in the first volume of " The Provincial 
Medical and Surgical Journal," there is a case recorded wherein I 
was fortunate enough to produce a similar effect by dividing the 
masseter on one side with a narrow knife, passed from the mouth 
between that muscle and the skin. If anchylosis be the cause of 
closure, it is doubtful if the surgeon would be justified in inter- 
fering. 



CHAPTER X. 

OPERATIONS ON THE JAWS. 

The jaws and other bones of the face are subject to caries and 
necrosis. Perhaps caries is most frequently seen in the upper 
maxilla and contiguous bones, — necrosis oftener in the lower jaw ; 
and the surgeon may occasionally show both great skill and dex- 
terity in removing such sources of irritation. Such proceedings 
are usually very simple, although sometimes the sequestrum in the 
latter is so large as to cause the operation for its extraction to be 
almost as formidable as for the excision of a portion of the bone for 
tumour. If possible the diseased or dead portions should be removed 
through the mouth; but sometimes, especially in the lower jaw, 
free external incisions are absolutely necessary. I have seen the 
whole of one side of this bone, from the mental foramen to its 
neck,, removed in a state of necrosis ; and recently I extracted a 
very considerable portion of the base of this bone, being at the 
same time obliged to divide the facial artery. The swelling in such 
cases is usually very alarming to the inexperienced, but it soon 
subsides after the operation. 

Abscesses (gumboils) frequently form in the vicinity of the 
alveoli, which for a time usually occasion considerable pain and 
swelling. I deem it good practice in these instances to make an 
early and rather free incision, as, besides the relief thus given, there 
is less chance of the matter getting into contact with the bone, in 
which event caries is not unlikely to be the result. 

Tumours of various kinds form in connexion with the mouth and 
jaws. They may be on the gums, or in the bones ; but when large, 
it rarely is otherwise than that both are more or less affected. 

The term epulis is generally used to denote tumours of the gums : 
such growths are invariably of a sarcomatous character, — at one 
time the mass is soft and spongy, at another of a more solid kind, 
— probably medullary, and in rarer instances a melanotic deposit 
occurs. At first there is, perhaps, only a small spot on the outer or 
inner side of the gums, but gradually, unless the surgeon interferes, 
the neighbouring parts are involved, until at last the disease becomes 
extensive — implicating perhaps the whole alveolar processes in the 
vicinity, and even some of the more solid textures beyond. 

The hard parts of the jaws are in some instances primarily 
affected : here the swelling may consist of solid bone — a kind of 
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exostosis, or, it may be an osseous cyst containing a glairy or a 
serous fluid, — in one example it may be a mixture of spiculae or 
laminae of bone, with the interstices filled up with a sarcomatous 
substance — the latter being in one case of a semi-cartilaginous 
character, and in another, of a soft, pulpy, medullary nature. At 
first the gum will not be affected ; as the growth increases, how- 
ever, particularly if it is of a soft character, the teeth become loose, 
and fall out, the gums swell and ulcerate, and then an ill-conditioned 
sore is formed, from which there is a most offensive discharge. 

In the lower jaw one or other of these forms of disease is far 
from being uncommon. In the instance of epulis, however benign 
the growth may appear at first, the surgeon should not hesitate to 
propose its removal; for, although examples will be occasionally 
met with where the unhealthy action seems to cease, the greater 
number go on from bad to worse, and a more serious proceeding is 
ultimately necessary than would have been required at first. Once 
I saw a tumour of this kind, about the size of a walnut, connected 
with the gum within the incisor teeth : the patient had nearly gone 
her full time with child, and I did not, therefore, advise its imme- 
diate removal, although this might have been very readily accom- 
plished, as it was attached only by a small neck : in the course of a 
few weeks after, she rubbed it off with the point of the tongue, and 
was never further troubled. Cases of epulis seldom terminate so 
favourably, however, and some energetic means (more so, even, 
than the female tongue) must be resorted to. The pain and uncer- 
tainty of caustics are, in my opinion, sufficient objections to such 
remedies, unless when the disease is very limited : in general it will 
be best to remove it by the scissors or knife ; and, should the tex- 
tures around be in a suspicious condition, it will be wise to remove 
them too : the cutting forceps may be required if the alveoli are 
implicated, and here the shape indicated by figure 14, p. 27, will be 
found of great utility. 

If the swelling is more in the body of the bone, it will not be so 
easily managed. Supposing it to be an osseous cyst, and that the 
surgeon has ascertained this by touch, or with an exploring needle, 
which may be advantageously used in some of these cases, — pos- 
sibly by making a free opening between the gum and the cheek, 
thus allowing the fluid to escape, then stuffing the cavity with lint, 
and treating it as we should an abscess, the walls may gradually 
contract and consolidate in a firm cicatrix. Perhaps in some such 
instances a seton passed across the cavity might be of equal avail. 

Such a case may, however, not go on so satisfactorily. A loose 
spongy mass may form in the place, or possibly it may be found 
that the bone around is in a condition in which a cure cannot rea- 
sonably be expected from such treatment. In other instances, the 
surgeon may see from an early period that a more formidable pro- 
ceeding will be requisite. Now, the only course will probably be 
to remove a portion of the jaw throughout its whole thickness ; 
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but if this can be avoided, — if the bone can be preserved, an 
attempt should be made to do so. I once succeeded in this object 
in the following manner: The patient, who had a malignant 
(melanotic) affection of the gums and alveolar processes in the 
mental portion of the maxilla, was seated on a firm chair, and an 
incision was made directly downwards from each angle of the 
mouth, as low as the base of the bone : the lip and soft parts be- 
tween these wounds were then dissected towards the neck ; next, 
the posterior bicuspid tooth was extracted on each side, and a 
slight notch made with the saw, such as is delineated on the next 
page ; the same instrument was then applied in a horizontal direc- 
tion midway between the alveoli and 
the base, and, a notch being made, Fi g- 222 - 

the cutting pliers (fig. 14, p. 27) com- 
pleted the separation. The external 
wounds were then brought together 
by the twisted and interrupted su- 
tures, a piece of lint was laid along 
the cut surface of the bone ; union 
occurred on the face, granulation 
and cicatrization within, and a per- 
fect cure was the result. This draw- 
ing (fig. 222) exhibits the part which was removed. I heard of the 
patient years after, and he still continued well. 

The great advantage of such a proceeding is, that less deformity 
results than when the entire depth of the chin is cut away : the 
sides of the bone are prevented from falling inwards, as they inva- 
riably do in the other case : the jaw, in short, was left as if all the 
front teeth had dropped out, — just as may be seen in aged persons, — 
and there was sufficient foundation to affix a saddle with false teeth, 
had the patient chosen, whereby the lip would have been supported 
in its natural position. I have been induced to allude to this case, 
both because such a mode of operating is less generally known than 
by perpendicular division of the entire thickness of the bone, and 
also from supposing, from what I have myself seen, that it might be 
advantageously adopted in some instances where more severe mea- 
sures might be contemplated. The steps above described might 
be more troublesome towards the back part of the alveolar ridge, 
yet by judicious incisions externally they might be accomplished in 
a satisfactory manner. 

Jn certain cases it is absolutely necessary to remove the base as 
well as the alveoli, and, supposing the disease to be in the mental 
portion of the bone, the proceeding may be accomplished thus : 
After the first incisions have been made as above directed, the flaps 
should be dissected from off the inferior margin, and then a notch 
with the saw should be made in a perpendicular direction on the 
anterior surface of the bone : next the straight-cutting forceps 
should be applied, — one blade within the inner table, the other in 
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the groove, — and the bone be divided : then the soft parts within — 
the digastric, part of the mylo-hyoid, the genio-hyoid, genio-hyo- 
glossus on each side, and mucous membrane — being cut across, the 
separation will be effected, and the wound may be dressed as already 
described, or as circumstances may indicate. To make room for 
the blade of the forceps being applied within, it may be well to run 
the knife up at that part so as to clear a space; but, unless the for- 
ceps be large and coarse, this step need not be attended to. The 
bleeding, probably, will not be at all troublesome : possibly each 
labial artery may require a ligature ; but the twisted suture, which 
should always be used at this part of the wound, will usually com- 
press them. 

Instead of dividing the bone as above recommended, a chain-saw 
has been used for the purpose by some operators. The instrument 
is delineated in Dr. J affray's work on the excision of carious joints; 
but, notwithstanding the success with which it has been used by 
such a high authority as Mr. Cusack, I give a decided preference 
to a small dove-tail saw, (p. 25), or to such a one as is here repre- 

Fig. 223. 




sented (fig. 223). A similar instrument has been advantageously 
used by Dr. Warren in many of his operations ; and, to one accus- 
tomed to cut with such tools, there is no difficulty in notching the 
bone in the manner directed. The handle is about three inches and 
a half long, the blade the same, and may be a quarter, a half, or a 
whole inch in depth. A back is required, as the plate is very thin, 
on purpose to permit the teeth being twisted outwards as in a pro- 
perly-set saw. 

It has been remarked, that when the attachments of the tongue 
to the chin have been divided, the organ has been suddenly drawn 
back so as to endanger suffocation : the point should therefore be 
kept steady by an assistant, who can use his fingers, forceps, or 
hooks, as may be required ; or, what answers best of all, a thread 
should be passed through the apex, and a loop being cast, the part 
can thus be kept in a proper position. This appears an additional 
severity ; but it is a wise precaution, and in my opinion should not 
be omitted, particularly in operations where larger portions of the 
bone are removed. 

In dressing the wound within the mouth, care should be taken, by 
inserting a due quantity of lint, to keep the sides of the bone from 
falling inwards : the internal pterygoids and the remaining portions 
of the mylo-hyoids will conduce to this effect, the disadvantage of 
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which is, that besides causing the deficiency at the lower part of the 
face to be more conspicuous, it removes the teeth from the line of 
those above. Mr. Nasmyth of Edinburgh contrived a simple and 
ingenious instrument to obviate this change in position : it consisted 
of a double silver case to contain the upper molars and those below, 
which was made to fit on previous to the operation, when the jaws 
were nearly closed. This machine was used by Mr. Liston on 
several of his patients, and answered the desired object. It is per- 
haps, however, best adapted, or at all events most necessary, in 
instances where the whole of one side of the maxilla has been re- 
moved. 

The latter object may be accomplished thus : — The patient being 
seated as in the preceding operation, and supposing the portion of 
bone about to be removed to extend from the angle near to the sym- 
physis, the knife should be carried down the lip from about its 
centre to the lower margin of the chin, when it should be run along 
the base of the bone as far back as the angle, and then slightly turned 
up along the posterior border : the flap thus marked out should be 
turned upwards by dissecting it from the tumour: next an incisor 
tooth should be extracted; — perhaps the last molar also, — and the 
devetail saw, or that exhibited on the preceding page, should be used 
to effect a fissure in the bone in front and behind the disease, when 
the forceps should be applied as already directed, and the separation 
will be completed by dividing the attachments of the soft parts 
within, viz. the mylo-hyoid, part of the internal pterygoid, perhaps, 
and the mucous membrane. 

In the incision below the jaw the facial artery must be cut : the 
knife, however, may be so lightly carried over this part, that it need 
not be divided until the flap is being raised, when it can be secured 
with a ligature, or commanded with the finger of an assistant : in 
the latter case a thread must be applied ere the wound is closed. It 
is not likely that any other vessel will prove troublesome. When 
the knife is swept boldly along the base of the bone, this artery is 
sure to be divided, and occasionally, as I have seen, the gush of 
blood is very copious ; yet even in such a case I have found at the 
end of the operation that a very diminutive stream continued : 
whether large or small a ligature should invariably be applied ; for 
if it is not, bleeding is almost certain to ensue when the patient gets 
warm in bed and recovers from the immediate shock of the opera- 
tion. 

A flap might be made by passing the knife in a horizontal direc- 
tion parallel with the teeth from the angle of the mouth to a little 
above that of the jaw, and another downwards in the course of the 
symphysis, but the external wound might thus be too small, and the 
cicatrix would be more conspicuous than that following the incision 
above advised. 

Sometimes disease is so situated that the angle of the bone, with 
a considerable portion — perhaps the whole — of the ascending ramus 
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has to be removed. If a small part only of the latter is affected, the 
incisions already described — at all events carrying that over the 
posterior border a little higher — will permit the application of the 
saw and forceps. The bone in this situation is somewhat harder 
than in front, and from this circumstance, as also from its position, 
there will be greater difficulty in using either of these instruments. 
The shape of forceps indicated in figures 15 and 16 (p. 27) will be 
serviceable at this part. When the jaw is interfered with here, the 
proximity of the external carotid must be remembered. 

If the disease extends so high as to approach the neck of the bone, 
it will probably be best to disarticulate. The tumour may be small 
or large, — may involve little in front of the angle, — include the 
whole of the body on that side, or possibly even the chin and a con- 
Fig. 224. 




siderable extent further round. Supposing it to be of a size such as 
is above represented, (fig. 224,) the proceedings may be conducted 
in the following manner : The patient being seated as for the other 
operations, the knife should be carried from the lip downwards, 
backwards, and upwards, as indicated by the dotted line on the 
drawing : the facial artery being secured in the manner already in- 
dicated, the bone must be divided in front with saw and forceps, as 
also described in a preceding page, when the mass must be drawn 
outwards (to one side), so as to permit the point of the knife being 
carried along its inner surface: the anterior attachments of^the 
tongue, (supposing division of the bone to have been effected further 
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round than the symphysis) the mylohyoid, the mucous membrane, 
the internal pterygoid, the masseter, the temporal, the external 
pterygoid, and, lastly, the lateral ligaments and synovial capsule 
should all be divided successively, and so the separation will be ac- 
complished. 

If the tumour is small, in all likelihood the articulation may be in 
a natural condition ; but under such circumstances, as the mass 
will probably be tolerably firm, it can be advantageously used as a 
lever, whereby the action of the temporal muscle may be opposed, 
the coronoid process drawn downwards, and the condyle, in a 
manner, twisted out, after a slight application of the knife to such 
ligamentous fibres as are thrown on the stretch. In one instance 
in disarticulating on the living body a solid bony tumour, I found 
that the condyle actually separated from the periosteum on its inner 
side, and this part of the proceeding was therefore accomplished 
with great facility. If, on the other hand, the tumour is larger, the 
mouth may have been kept open for some time before, and the tem- 
poral muscle may therefore be easily reached, while the stretched 
state of the joint may possibly enable the separation of the condyle 
to be readily effected. In such a case the lever force is not so 
much to be trusted to, as the growth will probably be so soft as to 
tear across : this I have seen happen a little below the neck of the 
bone, where the large mass separated, and the condyle with the 
coronoid process, and some remaining portions of disease, were then 
dissected away. 

Sometimes the cutting forceps have been used on the coronoid 
process and neck of the bone, and the parts above have been left. 
I should in general, however, prefer removing them as being a 
simpler proceeding, and not in any way causing either additional 
pain or danger to the patient. One authority has recommended 
that the joint should be opened in front : another that the knife should 
be entered behind ; for my own part, I should begin here at any 
point which seemed most convenient. The main source of appre- 
hension regarding this step of the operation has been the proximity 
of the internal maxillary artery ; but there need be far less dread 
on this score than many have imagined. If the point of the knife 
is kept close upon the bone the vessel can scarcely be touched ; and 
should it actually be divided the bleeding can be readily restrained 
with the finger, until a ligature can be cast around it. When the 
condyle and neck are separated, the artery lies in a large wound, 
whose depth is not so great as to prevent the orifice being seized 
with forceps, or transfixed with a tenaculum ; but if the operator 
thrusts the knife deep behind the ascending ramus, so as to wound 
this vessel, the root of the temporal, or perhaps even the external 
carotid itself, and is afterwards awkward and slow in effecting the 
removal of the bone, the bleeding might be very copious. To avoid 
such a danger, it may probably be best to proceed from before 
backwards ; and as in this wav the temporal muscle should be 
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separated from the coronoid process, there will thus be less diffi- 
culty in effecting that process of twisting which I have recom- 
mended. 

Besides the external maxillary artery, which must of necessity 
be wounded, the transverse facial branches must be divided by the 
vertical part of the incision over the ramus : these will bleed pro- 
fusely for a minute or two ; — probably ere the wound is closed not 
one may require a ligature ; but here, as in all other parts of the 
body, it is well to act on the safe side, and better, therefore, to 
apply two or three ligatures too many than one too few. The most 
of the branches of the portio dura will also be divided, and the fea- 
tures will be drawn to the opposite side in a conspicuous manner, 
though ultimately this condition will become less observable. 

A fold of lint, small in proportion to the size of the tumour which 
may have been removed, should then be placed in the wound ; over 
this the edges should be approximated, and held together by stitches 
of interrupted suture, a needle and twisted thread being, however, 
kept in the end of the wound at the margin of the lip. Some straps 
may be of advantage, by closing the gaps between the threads ; 
and here, perhaps, the isinglass plaster may be advantageously 
used, as it is less likely to cause irritation than the common resi- 
nous adhesive kind. The saliva from the divided ducts of the paro- 
tid, and also from the sublingual and submaxillary glands, may be 
allowed to take its own course : perhaps it may flow into the 
mouth ; possibly it may ooze in whole or in part through the wound 
at various points ; but, in the latter event, the external apertures 
will ultimately close, though in some instances not till the lapse of 
several weeks. 

Every thing before, during, and after the operation, regarding 
the proper position of the portion of jaw which is to be left, the 
tongue, the dressing of the wound, &c, &c, must be attended to 
and conducted according to rules already laid down. 

I have recommended the sitting posture as being most conve- 
nient, for the blood is thus permitted to escape from the mouth. 
Sometimes a patient will faint, and must then be laid on his back, 
— indeed, whether or not it is always best to do so as soon as the 
disease has been removed. It has often happened that these pro- 
ceedings have been retarded by sickness and vomiting ; and, con- 
sidering their severity, I need scarcely point out the propriety of 
having wine at hand contained in a vessel (such as a teapot), with 
a spout of sufficient length to permit the contents being poured into 
the back of the mouth. 

The following drawing (fig. 225) represents the profile of a 
girl, from whom I removed a considerable portion of the lower jaw 
by disarticulation, nearly six years ago. My friend and former 
assistant, Dr. Richard Mackenzie of Edinburgh, writes me regard- 
ing her present condition as follows :— " The features arc slightly 
twisted, but little or no paralysis exists. It appears as if the portio 
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dura had not been divided. She can wink with either eye, and turn 
the mouth with nearly equal facility to either side. The lower in- 
cisors are drawn considerably behind those of the upper, but she 
can push the chin forwards so as to bring the opposite teeth nearly 
into contact. The portion of the jaw which was removed is supplied 
by ligament, and the divided end of the bone cannot be distinctly 
felt." 

Fig. 225. 




Since 1812, when Dupuytren first removed a portion of this bone, 
the operation has been very frequently repeated, and with admirable 
success. The chin, the part sustaining the molares, the ramus, one 
half of the bone, two thirds, and even the whole from condyle to 
condyle, have been separated. Among British surgeons few have 
done as much in this way as Mr.Cusack of Dublin: Mr. Liston has 
also operated in numerous cases ; and Mr. Syme, in the last edition 
of his Principles of Surgery, gives a drawing of an enormous growth 
in this situation, " one of the largest, if not the largest, which has 
been removed in this way." The tumour weighed many pounds, 
and its separation was attended with signal success : years after I 
saw this patient in excellent health, and a high stock covered the 
deformity so well that the loss of so large a portion of the maxilla 
was scarcely observable. 

Tumours'of the upper jaw may, like those last referred to, be con- 
nected with the gums, the alveoli, the harder portions of the bone, or 
possibly with the interior of the antrum: indeed, making allowances 
for the differences in position, shape, and other physical characters 
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between this and the lower maxilla, there is considerable resemblance 
between the diseases of each. 

Occasionally abscess forms within the antrum, which is accom- 
panied with great pain until an opening is made through the outer 
wall by means of a small trochar and canula. There may be some 
difficulty in detecting the presence of matter ; for, unless there be a 
considerable accumulation, and that for some time, too, the cavity 
will not alter at all in shape. In some instances, however, the outer 
(or anterior) wall may bulge forward, and fluctuation may actually 
be detected, in which case there need be no hesitation about making 
an opening at the most convenient part, either with a stout knife, 
punch, or trochar, as may be deemed best; but when the matter is 
encircled with firm bone, the condition may not be altogether so dis- 
tinct, although from the general cfidema in the cheek, the intense 
throbbing pain in the antrum, and perhaps rigors, the surgeon may 
generally suspect the true nature of the ailment. Under such cir- 
cumstances, he will seldom do wrong if he puncture the cavity im- 
mediately above the first or second bicuspid tooth. Before doing so, 
however, it will be best to extract any stumps or diseased teeth im- 
mediately below, as possibly the inflammation and suppuration may 
be at the root of a fang. With stumps removal should at once be 
resorted to ; but if a tooth is sound, or tolerably so, it may be a ques- 
tion as to whether it should be removed or not. If there is great 
tenderness on pressing upwards it should be extracted. 

Sometimes in suppuration here the alveoli become carious, and 
portions of them require to be removed, but no particular instruc- 
tions about such operations seem at present required. 

A variety of circumstances will regulate the character of any 
operation which may be necessary for tumours in this situation. On 
all occasions, whether in the lower or upper jaw, every care should 
be taken to make the external wounds, if any such be requisite, of a 
size so small and in such a position as to produce the least possible 
amount of disfigurement afterwards. At the same time the operator 
should not hesitate to make a free external opening should this seem 
needful at first. or afterwards found necessary, and though it is im- 
possible to place them where they will not afterwards be seen, the 
disfigurement from such wounds is wonderfully little, more espe- 
cially if compared with the projection occasioned by large tumours 
in this part of the face. 

So far as my own experience enables me to judge, I should say 
that small tumours connected with the gums and alveoli can be 
more readily removed from the lower jaw than the upper, without 
the necessity of any wound in the lips. In the vicinity of the inci- 
sors this may readily be done by the application of the knife and 
forceps, but further back any attempt of the kind will be attended 
with great trouble to the surgeon, and probably much pain to the 
patient, in consequence of the stretching of the mouth and the 
necessity for more frequent application of the forceps than might 
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be required were there a freer external opening. Supposing an 
operation demanded for a growth of the size of a walnut or larger, 
situated towards the anterior part of the maxilla, and there being 
an evident necessity for a larger external aperture than the natural 
size of the opening of the mouth, it may be accomplished in the 
following manner: — The patient being seated and his head sup- 
ported by an assistant, or against the back of a chair, an incision 
should be made with a scalpel or bistoury from the margin of die 
upper lip to the root of the ala ; then the mucous membrane and 
cheek thould be dissected off the tumour as far upwards and back- 
wards as its bulk renders necessary ; and possibly to effect this the 
external wound must be carried a little higher in a line straight 
upwards from that already present : then an incisor tooth and a 
bicuspid or molar must be extracted, and the point of the knife 
carried through the mucous membrane of the hard palate and every 
soft texture which it can reach, where it is intended to effect the 
separation : next the small saw (p. 510) should be applied to notch 
the alveoli in front and behind, and it may be well also to make a 
groove above the tumour with such a blade as this (fig. 226) (similar 

Fig. 226. 



to that usually termed Hey's, or those figured in Scultetus) which 
from its limited length, and also from the narrowness of the stalk 
between the blade and the handle, can be more readily used on such 
a part : then the cutting forceps should be applied, and the separa- 
tion may thereby be completed. The different shapes of forceps 
already so frequently alluded to (p. 27) may be of great service on 
such an occasion, as, from the manner in which the blades are bent 
near the handles, they may be applied to some parts more conve- 
niently than those which are straight. 

If the tumour is solid throughout, the whole mass must, if possi- 
ble, be included in these sections ; or if any part remains, it must 
be cut away with the forceps or gouge. Sometimes swellings of 
considerable size form in the alveoli here, which contain fluid of a 
serous character : if, therefore, there is any reason to suspect one 
of this kind, it might be advisable, as a preliminary step, to punc- 
ture it through the gums with a knife or trochar, and should the 
disease prove so, it may be possible to cut away a portion of the 
anterior wall of the cyst without interfering with the lips at all. I 
have seen one instance where this might have been advantageously 
done. The nature of the tumour was mistaken, however, and only 
discovered during the steps of the operation after the external 
incision had been effected. In this instance the crown of an incisor 
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tooth was found in the upper and back part of the cyst, a circum- 
stance which I have twice observed in such operations on the adult 
living body. Were a cavity laid open in the manner above referred 
to, the future treatment should be conducted in the manner already 
described for similar cases in the lower jaw. 

In puncturing a tumour it is possible that but little resistance 
might be offered to the progress of the instrument after the outer 
shell had been perforated, but it would be wrong to conclude on 
that account that it was a cyst: it might be a soft gelatinous mass, 
or one of a medullary character, — in the gum, alveoli, or possibly 
from within the antrum, and in such cases there need be no hesita- 
tion about the propriety of removing the entire disease, supposing 
it to be within reasonable reach. 

The size of the tumour may from the first make it apparent that 
more extensive incisions than those yet described will be required. 
The swelling may not only protrude in front, but it may be observ- 
able in the mouth and in the nostril, and by the elevation and pro- 
trusion of the eyeball it may be apparent that it also extends 
upwards : there will in many instances be difficulty in appreciating 
the extent of the disease backwards, whilst in others there can be 
none in perceiving that it protrudes into the posterior nares and 
occupies the upper part of the pharynx. It will often be a nice 
question to determine in how far the tumours are malignant or 
otherwise, and even when such a conclusion is drawn, the further 
question as to the extent of their surrounding attachments may 
demand serious consideration. As to certain of these features the 
reader is referred to the chapter on tumours ; but there are many 
circumstances connected with the growths under consideration 
which demand some separate consideration here. Most of such 
cases seem to have their origin in or immediately about the antrum, 
and when the growth is actually within, the cavity will, in all pro- 
bability, be filled ere there are any external symptoms, and when 
therefore it does protrude in any of these directions in which it is 
first most readily detected, the chances are, that it will also have 
encroached more or less on the posterior parietes. But it is often 
difficult to ascertain the exact origin of the disease; for though it 
may to all appearance occupy the whole of the antrum it may be 
connected with only one or other side of its circumference. Fortu- 
nately, in the greater number of cases it will be in front ; it may, 
however, be behind and above; again in others it may involve 
almost the entire extent of the superior maxilla, and in all, as it 
increases in size, the external projection will become more and more 
apparent. Softness and rapidity of growth are, in my opinion, most 
indicative of malignancy in such cases: and if combined with 
these the limits are indistinctly defined, and there are constitutional 
indications of such a growth, the disease is evidently one of a 
serious character. If, on the other hand, the swelling is hard and 
slow of increase ; if the distinctions between it and the surrounding 
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parts arc apparent ; if the person seems otherwise in good health, 
and in nowise disturbed by the swelling excepting by the inconve- 
nience resulting from its bulk, then there may be every reason to 
suppose that it is benign in character. But, as already stated, there 
may be doubts about its connexions behind and above, and now 
possibly the history of the disease may throw some light on this 
feature ; for, if the swelling has first become conspicuous in front, 
and then gradually extended backwards along the palate, and 
upwards and inwards to the nostril, whilst there has never been 
deep-seated uneasiness, or pain, or feeling of obstruction in the back 
part of the nasal passage, there will be good reason to suppose that 
it has no intimate connection with (i. e. that it does not involve) 
those structures. Even yet, however, the surgeon should not be 
contented, and before giving a decision should pass a probe alonf 
the nostril and ascertain if it projects behind, and should also carry 
the point of his finger behind and above the soft palate so as to 
make a careful examination there too, and if he finds no swelling, 
or only a round solid mass similar to that in front, with a fissure 
(however small) between the tumour and the base of the cranium, 
he may be well assured that the growth involves only the superior 
maxilla, or at most part of the palatine, spongy, and malar bones. 

But cases occur which in their early stages the most experienced 
may be uncertain about, and growths will sometimes project of a 
great size externally, whose deeper connexions it may be impossible 
to ascertain until an operation is performed. Sometimes, however, 
enormous tumours will protrude on the face from the upper jaw, 
when, nevertheless, the hard palate, especially the palatine plate of 
the palate-bone, the inner walls of the antrum, and the floor of the 
orbit, are so natural in condition, that it is impossible to deem the 
growth deep-seated. In the museum at Fort Pitt there is a speci- 
men of a large osseous shell connected with the anterior wall of 
the antrum, which, doubtless, on the living body, must have pro- 
duced a hideous appearance, in which, however, maceration shows 
that almost the entire of the hard palate, the inner, upper, and pos- 
terior walls of the cavity are in a natural condition. But perhaps 
few cases so well illustrate the enormous magnitude which such 
tumours will sometimes attain without involving the deeper parts 
of the bone, as that referred to and delineated in Mr. Listen's Prac- 
tical Surgery, where the diseased mass extended from the eyebrow 
to below the level of the lower jaw, and yet the textures behind 
were not implicated ; for the entire disease, weighing several pounds, 
was most successfully extirpated, and, in my opinion, with greater 
facility too, than I have observed with others of a less formidable 
size. In Dupuytren's collection of diseased bones there are several 
remarkable examples of large growths in the superior maxilla, some 
unconnected with the parts behind, others extensively so, and some 
involving a considerable portion of the frontal ; some of these are 
exhibited in the published catalogue of the preparations ; but indeed 
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there are few museums now-a-days which do not contain examples 
of the kind. 

Supposing a tumour connected with the upper-jaw of a larger 
size than that for which I have yet described an operation, and that 
a proceeding of the kind is necessary, it may be accomplished in 
the following manner : The patient being seated with his head as 
previously described, an incision should be made from the margin 
of the upper lip towards the nostril, and then from the ala, as high 
as within half an inch of the inner canthus of the eyelids; next the 
cheek should be laid open from the angle of the mouth (or near it) 
as far as the zygomatic process of the malar bone, and, if neces- 
sary, an incision at right angles with this one should extend from 
the external angular process of the frontal bone, towards the neck 
of the lower jaw ; now the flap between the nose and the wound 
in the cheek should be dissected from off the tumour, and turned 
upwards on the brow ; then that portion of the cheek below and 
behind the wound should be turned downwards, and the mucous 
membrane divided, so as to expose freely the interior of the mouth. 
The extent of the disease being now more appreciable, provision 
may be made for the application of the saw and forceps. An in- 
cisor tooth, perhaps two, may be extracted, and then the mucous 
lining of the hard palate should be cut a little to that side of the 
mesial line on which the disease is situate, as far back as the soft 
palate, at whose anterior margin a transverse division should be 
made between that just effected and the back of the last molar 
tooth ; then with one or other of the saws already referred to (page 
517) the alveoli and palatine plate of the superior maxilla should 
be notched, — almost divided, — from below upwards, when the cut- 
ting forceps should be used to complete the separation. But before 
the saw is laid aside, the operator should ascertain what may be 
required above ; for if the malar bone is sound, and also the orbital 
plate of the superior maxilla, they should both be left ; and for this 
purpose a notch must be made across from the nasal process of the 
latter to the outer margin of the former, and then the forceps should 
be used, first to complete the division between the mouth and nose, 
next to cut through the nasal process of the superior maxilla, and 
then to pass along the horizontal groove already made with the 
saw, below the orbit. If, on the other hand, it is found impossible to 
save any portion of the os malae or of the floor of the orbit, the saw 
need not be used after its duty has been fulfilled on the hard palate ; 
but the forceps, after having succeeded it here, must then be applied 
to divide the nasal process of the maxilla between the nostril and 
inner side of the orbit, then to the zygomatic process of the malar, 
and lastly to the frontal or orbital process (as may be found con- 
venient) of the same bone, when the tumour should be forcibly de- 
pressed with the fingers, so as to cause it to start from its place ; 
this being accomplished, a few additional touches with the knife 
will serve to divide the remaining soft textures, when the scpara- 
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tion will be completed. If the orbit has to be opened in this man- 
ner, of course it will be requisite to make a slight dissection, to 
permit the eyeball and its appendages to be held out of the way 
of the forceps and fingers. 

In operations for small tumours, the surgeon has been recom- 
mended, in making the wound on the surface, to stand in front of 
the patient ; but in applying the saw, it will usually be best to stand 
behind, and in the operation last described he must change his posi- 
tion too ; indeed, he must move about in such a way as to suit his 
convenience ; for the surfaces are so irregular, whether in a natural 
or diseased condition, that he is obliged to do so, else he will cramp 
the movements of his own hands. 

The incisions through the cheeks are generally followed by pro- 
fuse bleeding, but it soon ceases from the small vessels, and the facial 
can be commanded at first with the fingers and afterwards with a 
ligature. The vessels behind never give trouble, unless part of the 
tumour has been left after the larger mass has been removed ; and. 
in such a case the actual cautery may possibly be required. I once 
saw Sir George Ballingall use several large balls of heated iron 
here, in an instance where he removed a large growth from the site 
of the antrum, when a portion of it was found to be so deep, that it 
was deemed advisable to endeavour to destroy it in this way, and 
when, moreover, the hemorrhage was so copious that the cautery 
was considered requisite to stem the flow. It has occasionally been 
the custom to tie the common or the external carotid before pro- 
ceeding to attack such growths, but experience has proved that this 
is altogether unnecessary. Before the branches of the internal max- 
illary reach the back of the tumour, they are so small, that when 
cut or torn across the escape of blood is trifling. 

It is scarcely necessary to observe that in the early part of the 
operation the infra-orbital nerve is cut as it passes out of its canal : 
at the latter stage, as the tumour is being turned out, the nerve 
should be divided at the back part of the floor of the orbit to pre- 
vent its being dragged or torn. Nor need I do more than remark 
that, as the gap is now great between the tongue and the eyeball, it 
is necessary in dressing the wound to stuff the cavity with lint : 
this being advisable both to assist in restraining bleeding, as well as 
to keep the eyeball from falling too low, and the cheek from sinking 
too much in. The wounds on the surface must be accurately brought 
together by the interrupted and twisted suture, and as the interior 
has to heal by suppuration and granulation, the subsequent treat- 
ment must be through the opening of the mouth. 

The accompanying drawing (fig. 227) exhibits the face of one of 
my patients, with the lines of incision. The tumour, though suffi- 
ciently large to cause great deformity (rather more, in fact, than is 
here represented), was far from being of that magnitude at which 
they occasionally arrive. It was fortunately of a hard description, 
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more, in fact, like an exostosis than what is usually called osteosar- 
coma, and although firmly fixed, in consequence of die thickened 
state of the surrounding processes of bone, was successfully dis- 
lodged, and months afterwards the girl's appearance was as repre- 
sented in the other likeness (fig. 228). The patient was under my 
care in King's College Hospital ; her ca*e was published in " The 
Lancet" for February and March, 1842; and now, after the lapse 
of eight months her countenance is still further improved. 



Fisr. 227. 




Operations for the removal of tumours connected with the upper 
jaw are by no means so modern as some seem to imagine. Such a 
proceeding is said to have been accomplished so far back as the 
seventeenth century ; and about the middle of the last one White, of 
Manchester, removed a large growth from this situation. The dis- 
ease was of a soft character, interspersed here and there with 
spiculae of bone, and such as from its external appearance and his- 
tory, the modern surgeon would not feel much inclined to interfere 
with. It " occupied the greater part of the left side of the face, ex- 
tending from the lower part of the jaw to the top of the forehead, 
and from the furthest part of the left temple to the external canthus 
of the eye," the latter organ " being thrust out of its orbit, so that it 
lay on the temple." The tumour was partly cut, torn, and scooped 
away ; and, although " the optic nerve was denuded as far as the 
dura mater, and this membrane, and the pulsations of the brain 
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were apparent," and though the patient " was so incommoded by 
the fetid matter flowing into her mouth, that she was obliged to lie 
on her face several weeks, to prevent suffocation," she ultimately 
made an excellent recovery, gaining at the same time the use of her 
eye. These proceedings were, however, very different from those 
which characterize what may be called the modern operation. In- 
stead of cutting into the mass, the surgeon now usually cuts beyond 
the disease, just as when he is removing a malignant growth else- 
where ; for, although he may feel assured that, strictly speaking, the 
disease must be so, he generally acts as if it were, more especially 
as in many instances it may be difficult to decide the question, and 
accordingly then he selects for division the processes of bone on the 
circumference of the tumour, and thus removes the whole, or the 
greater part of the maxilla at the same time. Dupuytren claimed to 
be the first to propose and execute this operation, but beyond a. 
doubt it was first performed in this country by Mr. Lizars in 1826 : 
since then it has been frequently repeated by our own countrymen, 
and in all parts of the world where surgery is cultivated. M. Gen- 
soul's name also stands high in the modern history of the proceed- 
ing ; but such operations have now been so often and so successfully 
accomplished, that I need not refer to other names on the present 
occasion. 

I believe that there are few matters of importance which have 
been omitted in this section on the Head and Neck. Of what is 
usually called Dental Surgery I have made no especial mention ; 
nor have I dwelt at much length either upon the Eyes or Ears, as 
the treatment of the affections of these organs is in many respects 
deemed each a separate department of surgery ; and what I have 
omitted otherwise may, I imagine, be easily understood by any one 
versed in a knowledge of anatomy, and the principles of surgery. 
For example, chiefly in consequence of the arrangement followed 
w r ith reference to the face, I have had no properopportunity of making 
allusion to division of the branches of the fifth pair of nerves as 
they issue from the respective foramina above and below the orbit, 
and on the chin. Any one acquainted with anatomy can have no 
difficulty in effecting such proceedings by subcutaneous incisions, 
and a knowledge of pathology and surgery will sanction the use of 
the knife, when it is found that the painful disease, tic-douloureux, 
resists all other means. Indeed, the affections of the nerves in this 
situation appertain so much to the practice of physic, that I have 
almost purposely omitted any notice of them. To show, however, 
the student the value of a correct knowledge of anatomy, whether 
he intends to be physician or surgeon, I shall, besides recommend- 
ing to his attention Sir Charles Bell's work on the subject, refer to 
a case which has lately been in King's College Hospital, under the 
care of my colleague, Dr. Todd. The patient had lost all power of 
raising the upper eyelid on one side (the affection termed ptosis), 
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and in addition had no power in moving the eyeball, excepting in 
performing abduction of the organ. Here one ignorant of the 
groundwork of pathology, anatomy, would have been totally un- 
able to account for the lively action in this direction, when a first 
year's student might perceive that, whilst there was an affection of 
the third pair of nerves, as indicated by the paralysis of three of the 
recti and levator palpebral muscles, the sixth retained its functions, 
and gave power to the external rectus. 



PART V. 

OF THE CHEST, ABDOMEN, AND PELVIS. 

CHAPTER I. 

CHEST. 
DISSECTIONS. DISLOCATIONS. FRACTURES. OPERATIONS. 

The chest presents fewer features of interest to the surgeon than 
most other regions of the body. There are no points of surgical 
anatomy which may not, on a glance or thought, be appreciated by 
any one acquainted with what is usually called descriptive anatomy. 
To follow out the arrrangement of other parts of this volume, how- 
ever, I shall make a few observations on the dissection of this 
region, and then on those matters of surgical interest which I deem 
worthy of notice on such an occasion. 

The mode of dissecting the broad muscles behind and in front 
has already been described in the section on the Superior Extremity, 
and supposing that the deeper examination may now be contem- 
plated, it may be conducted in the following manner : — The subject 
should be placed on its face, with a block under the chest, and the 
remaining muscles on the back of the spine may be examined. The 
sacro-lumbalis, longissimus dorsi, spinalis dorsi, will be easily dis- 
played ; but before they can be seen, the serrati must be cut across 
with the aponeurosis extending between them : and in the lumbar 
region the strong tendinous structure, from which the latissimus 
dorsi may have already been separated in the dissection of the 
upper extremity, should now be laid open, to expose the united por- 
tions of the sacro-lumbalis and longissimus dorsi. The slips, in 
connexion with the upper ends of these (cervicalis rfiscendens and 
transversalis colli) may next be displayed, as also, the lower part 
of the complexus ; but as these, with the semispinalis, the multi- 
fidus, and other smaller muscles in this situation, present no remark- 
able features of surgical interest, it is not necessary to occupy space 
upon them at present. JNow, however, that the posterior aspect of 
the spinal column is in a manner cleared, the ridge formed by the 
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spinous processes from the seventh cervical vertebra (v. prominens) 
should be carefully traced with the eye and finger, and it may be 
well, also, to remove the whole of the muscles to ascertain how the 
spinal marrow is protected behind. It may then be perceived that 
in the dorsal region the laminae, and oblique position of each spi- 
nous process, completely close in the canal in this situation, but 
that it is more or less open in the spaces between the laminae else- 
where. 

The subject being now laid on its back, the cartilages of the six 
superior ribs, witn the exception of that of the first, should be divided 
close to the ends of the bones, and the sternum along with them 
should be raised from below upwards ; to effect which, the carti- 
lage of the seventh rib should be cut in an oblique direction towards 
the mesial line : the upper ends of the recti muscles must also be cut 
across at the same time, when the ensiform cartilage, sternum and 
sterno-costal cartilages, should be raised at the same time, partly 
by tearing the loose cellular texture in the anterior mediastinum, 
and also by dividing the pleura on each side where it lines the inte- 
rior of the latter-named cartilages. In effecting the latter object, 
the extent of the pleura forwards, and consequently that of the 
cavity of the chest, may be appreciated. The sternum may either 
be broken across at the junction between the body and upper end, 
and turned upwards, or else dissected from between the first ribs, 
and entirely removed. In either way the dissector may perceive 
the position of the internal mammary artery immediately within the 
cartilages, where they are about to join the sternum, and also the 
extent of the pleura upwards, as well as downwards. But, to trace 
the latter membrane more completely, the ribs should be divided 
in a line between the anterior end of the first to the middle of the 
eighth or ninth, and their anterior extremities removed. The divi- 
sion may be effected with the saw or cutting pliers. Now the hand 
should be passed into the back part of the serous cavity, and the 
extent of the pleura downwards and upwards may be more fully 
ascertained. Below it will be found to line the inner surface of 
the twelfth rib, and above it will now be perceived to project some- 
what higher than the level of the first,— a feature of some surreal 
interest with reference to the neck, which has already been alluded 
to in the preceding section of the volume. 

The position of the heart and the large blood-vessels immediately 
connected with it must of course attract notice, but as it is presumed 
that the dissector is already acquainted with the elementary ana- 
tomy here, it m not proposed to refer particularly to them on this 
occasion. The most casual observer cannot but be struck with the 
limited extent of the chest, as it is now exhibited : its comparative 
want of capacity above, and the manner in which it is filled by the 
vault of the abdomen below, (the diaphragm,) cannot escape notice, 
and the extreme narrowness of the space between the diaphragm 
and the three or four inferior ribs should not be overlooked. If the 
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scalpel or bistoury be thrust between any of these ribs, it will at 
once be perceived, if it penetrates deep in a horizontal direction, that 
it not only enters the chest, but actually perforates the diaphragm, 
and appears in the abdomen. 

Such examinations may be made of the anterior mediastinum, 
heart, and large blood-vessels, lower part of the trachea, bronchi, 
and of the posterior mediastinum and its contents, as may be thought 
proper ; and then these being removed or held aside, one or more of 
the intercostal arteries should be traced, — perhaps that between the 
seventh and eighth rib may be chosen : its course from the side of 
the spine, under the pleura, and along the lower margin of the rib 
above should be displayed, and when it passes between the inter- 
costal muscles, the innermost of these should be removed along with 
the pleura costalis, so as to permit a view of the vessel as far for- 
ward as any branches of magnitude can be traced. About the 
middle of its course it begins to leave the groove on the lower mar- 
gin of the rib, and soon divides into branches until it is no longer of 
a size to attract special attention from the surgeon. 

A portion of the spine with two or more of the ribs should next 
be cut out with the saw, when the intervertebral substance and 
articular surfaces on the vertebrae can be examined, as also the at- 
tachments of the head and tubercle of one of the ribs to the side of 
the column and the anterior part of the point of a transverse process. 

Dislocations (in the ordinary acceptation of the term) are rarely 
met with in the chest. Occasionally the cartilage of one or more of 
the ribs maybe driven inwards by great violence, and detached from 
the sternum, or there may be separation between the rib and carti- 
lage. Sometimes these injuries are unaccompanied with others ; but 
most frequently they only form part of a severe bruise of the chest, 
and in conjunction, perhaps, with broken ribs, wounded lung, and 
injured spine. Sometimes the posterior end of a rib is detached from 
the spine, but this is even more rare than the last, as the shaft is so 
much more likely to give way. 

It is scarcely possible to imagine a dislocation between the verte- 
bras on the dorsal region : they are certainly separated in some 
severe injuries; but here the principal feature will be with reference 
to the spinal marrow and the violence otherwise done to the spine 
and neighbouring parts. 

Fractures of one or other of the bones of the chest are of much 
more frequent occurrence : indeed, the ribs, perhaps, suffer more 
frequently than any other bones. There is seldom much difficulty 
in detecting such an injury; the fall or blow which has occasioned 
it, and the subsequent pain, will excite suspicion ; possibly the pa- 
tient may feel the surfaces grating as he breathes ; but, at all events, 
the application of the fingers will put the circumstance beyond 
doubt. Sometimes, however, the examination gives so much pain 
that the surgeon may not deem it necessary to be very minute, nor 
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is there an absolute necessity for being so, for whether there is frac- 
ture or only contusion the treatment should be nearly the same. 

When the sternum is broken there will seldom be difficulty in per- 
ceiving the fissure, though there may possibly be but slight separa- 
tion, and very little mobility. Sometimes the outer table of this bone 
is driven into the cancellated structure without fissure occurring; 
but, unless complicated with other injury, such an instance, supposing 
it to be detected, would not differ in any material respect (so far as 
regards the treatment) from a severe contusion. 

In dislocations of the ribs, as above referred to, and in fractures, 
whether of these bones or of the sternum, the surgeon has little else 
to do than to encircle the chest with a broad flannel roller, so as to 
keep the fragments steady during respiration, which process will 
then be carried on almost entirely by the movements of the dia- 
phragm and other abdominal muscles. In the course of ten or fifteen 
days the bandage may possibly be dispensed with, although it will 
often be required much longer. The necessity for watching the 
state of the pulse- and other precursory symptoms of inflammation 
should not be overlooked on such occasions, as the excited action in 
and around the seat of injury may possibly extend to the pleura. 
Leeches to the part, cupping, or even general blood-letting, may 
possibly be requisite. It cannot be doubted that in many of these 
injuries the pleura must be lacerated, and in such cases the proba- 
bility of bad results should always keep the practitioner on his 
guard. 

Besides injury of the pleura costalis, it not unfrequently happens 
that the pleura pulmonalis, with a portion of the lung itself is in- 
jured, in instances of fracture. Here the circumstance is generally 
made manifest by the escape of air from the lung, and perhaps, too, 
by the appearance of blood through the aerial passages. The latter 
circumstance is not always to be depended upon as indicative of the 
lung having been torn by a spicula of bone : but when there is a 
fracture without any object having penetrated the chest from the sur- 
face, accompanied by the escape of air, there can scarcely be a 
doubt about the mode in which the lung has been torn. The air at 
first escapes into the cavity of the chest, in all probability, during 
expiration : then, as it accumulates, gets through the fissures in the 
pleura costalis, and makes its way between the fragments into the 
cellular texture around, from whence it spreads in all directions 
under the skin so long as it continues to escape from the lung. This 
condition, which is technically called emphysema, more frequently 
follows penetrating wounds involving the lungs; but when it pre- 
sents in fracture it calls for additional vigilance on the part of the 
surgeon. Its presence in the subcutaneous cellular tissue is readily 
detected by the fingers ; the feeling of crepitation, such as when air 
forms during putrefaction in a dead body, can never be mistaken. 
Sometimes even swelling is conspicuous, more especially if there be 
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extensive effusion. In some instances of severe fracture of the ribs, 
when the chest has been much crushed, I have known the air extend 
as low as the wrists and ankles, and up the neck to the face and 
margin of the scalp, causing enormous swelling. Usually, however, 
in ordinary fracture, if there is emphysema, it is to a trifling extent. 
Perhaps the best treatment is to apply a pad over the seat of injury, 
and to retain it by means of the flannel roller, put on as in the common 
case. The abstraction of ten or fifteen ounces of blood will seldom 
be amiss ; and should it happen that the difficulty of breathing in- 
creases, and the resonance of the chest is at the same time greater, 
the bandage must be removed, and cannot again be applied until the 
lapse of two or three days. At this time the wound in the lung will 
have healed, — the open cells will at all events have been closed by 
lymph, — the air will probably have diminished in quantity, and soon 
the chest may be enveloped again. Emphysema in itself cannot be 
considered a serious condition; it indicates a severe and even dan- 
gerous injury of the chest, and on that account the case must be 
treated with great circumspection. In extensive diffusion of air im- 
mediately under the skin, it might be advisable in some instances to 
make punctures with a lancet, though this need seldom be resorted 
to. If the case does w r ell otherwise, the air will ultimately (i. e. in 
the course of three, five, or eight days) entirely disappear. It is cus- 
tomary in such cases to say that it has been absorbed ; but from 
what we know of its injurious effects in the circulation, it is, with 
me, difficult to imagine that, it all goes off in this way, and I am in- 
clined to suppose, that there must be a process of cutaneous exuda- 
tion as well. 

If the dorsal portion of the spinal column has been fractured, or 
two of the vertebrae have been separated from each other, the injury 
is almost as hopeless as those in the cervical region, already referred 
to. Such accidents must invariably be accompanied with serious 
lesion of the spinal marrow, and the aid of surgery will seldom, if 
ever, prove of any avail. The patient will be paralysed below the 
seat of injury, and though, perhaps, perfectly sensible, and able to 
use his arms freely, he will have little or no power over the muscles 
below ; the integuments will be insensible to touch ; the sphincter 
ani will have little or no power ; the bladder will be paralysed, with 
consequent retention ; and often there will be continued priapism. 
The state of the bladder will render the catheter necessary at 
regular intervals, (perhaps twice or three times a day,) and as the 
patient will always rest in the position in which his body is placed 
for the time, and moreover will require great attention as to cleanli- 
ness, all care must be taken by means of pillows, and attention to 
the bed-clothes, to prevent injurious pressure on certain points, and 
to keep the skin as dry as circumstances will permit. 

Extension has been applied to the column in some of these cases, 
and pressure has been laid upon the gibbous point by way of forcing 
the protrusion at the back (which is often conspicuous) into its 
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proper position. The wooden bed (scamnum) of Hippocrates has 
been used for the purpose, and Oribasius alludes to such practice. 
No harm, in my opinion, can accrue from a moderate attempt at 
extension, although its ultimate utility may be doubted ; but the 
idea of forcing the protrusion into a proper position seems prepos- 
terous. 

Mr. Henry Cline proposed to remove one or more of the lamina? 
in these cases ; but neither the example in which he did so, nor 
several treated in the same way by Mr. Tyrrell and others, did 
well. The analogy between such injuries and those of the head 
where there is depression of bone, though in some respects close, 
is widely different in others ; thus there may be extensive depression 
on one side of the cranium without any such condition on the other ; 
but in the spine, when the column is broken, the irregularity will 
probably be as much on one side of the canal as on the other, con- 
sequently, pressure on the spinal cord may just be as great and as 
destructive in front as behind. However, it is possible to imagine 
an instance where a lamina is driven in without. the body of the 
vertebra being affected, and, as the case may be in any way almost 
hopeless, it might be deemed advisable to give the patient the advan- 
tage of this poor chance. 

In dissecting the muscles of the back, it will be perceived that 
there cannot possibly be any difficulty in dividing, by subcutaneous 
incision, almost any which the anatomist may desire to reach. 
Within these three years, it has been proposed to divide one or all 
of these on one side of the spinal column in cases of lateral curva- 
ture. M. Guerin has been the most zealous advocate for this prac- 
tice, and it has been performed by him and others in a variety of 
instances, on the supposition that there is an analogy between this 
condition, and that of club-foot. I have had no experience of 
such a method of treatment, and from all I have seen on the dead 
and living body, feel strongly prejudiced against it as a general 
practice. The more rational mode of endeavouring to improve 
the vigour of the patient's frame (supposing her to be a miss of nine, 
twelve, or fifteen years of age) by local friction, change of air, 
habits, and diet, and also of giving the spine an opportunity of 
resuming its natural symmetry and elasticity by taking off the 
weight from above, — which can only be properly done whilst the 
body is in a horizontal posture, — seems to me infinitely to be pre- 
ferred to the method alluded to. 

Occasionally the surgeon is required to make an opening through 
the walls of the chest to permit the escape of fluid. This is some- 
times deemed necessary in extensive accumulation in hydrothorax, 
at other times for empyema, where the pus fills the greater part of 
the cavity of the pleura, or probably occupies only one portion of 
the side of the chest. 

In hydrothorax, the operation (paracentesis thoracis, as it is 
called) may be done thus : The patient being placed on the margin 
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of a bed or table, and leaning slightly over on the sound side, the 
surgeon should select the seventlTor eigth rib a little in front of the 
angle, and should then draw the skin upwards, and bring what was 
formerly opposite the lower margin on a level with the upper ; next, 
with a scalpel, he should make an incision about an inch and a half 
long, through the skin, cellular texture, external and internal inter- 
costal, until he reaches the pleura, which he should open by a 
small puncture with the point of the knife, or, if he chooses, with 
a trochar. When the fluid is evacuated, the skin being let go will 
slip over the internal orifice like a valve, and thus there is less 
chance of air getting into the cavity than if the wound were made 
straight into the chest. If the operation is performed higher up 
than is here recommended, some of the fibres of the serratus magnus 
will come in the way, but no harm can accrue from their division. 
It will be remarked' that, by keeping on the upper margin of the 
bone immediately below, whilst cutting between the ribs, there is 
no danger of interfering with the intercostal artery. 

If the operation is done for empyema, the proceedings may be 
nearly of the same character. The same situation may be selected, 
or any other more convenient spot. Sometimes in such cases the 
matter causes more marked protrusion between certain ribs than 
elsewhere, and such a point may be selected. I once operated in a 
case of the kind between the first and second rib; but here the dis- 
ease was more like abscess in the upper region of the chest, for, in 
consequence of adhesions, the matter was limited to this part. In 
this instance I passed a bistoury straight into the sac, having pulled 
the skin slightly upwards, and a similar mode will answer either 
for this affection or hydrothorax, instead of the process of dissection 
which has been described above. 

In all instances it is very desirable to perform these operations 
without permitting air to enter the chest. In hydrothorax this may 
be accomplished, but in empyema it will be found exceedingly dif- 
ficult. In the former example the lung will rise as the fluid escapes, 
but in the latter this is very doubtful, for often the surface of the 
pleura pulmonalis is so coated with an adventitious layer of orga- 
nized lymph as to prevent the lung rising at once, if, indeed, it will 
ever do so. In such a case it has been proposed to use a syringe 
to exhaust the matter, and at the same time, by creating a vacuum 
to give the best possible chance for the lung to rise. Should this 
happen, it will probably not be to the full extent, and, in the event 
of the patient surviving, the chest will ever after be smaller on that 
side than on the other. Whatever care may be taken to prevent 
the ingress of air, the occurrence is extremely likely to happen. 

The bleeding during the performance of any of these operations 
will be very trifling. The only vessel of magnitude in such parts 
beino- the intercostal, which may be avoided by the instructions 
given. In one instance in the dissecting-rooms I found an artery 
about the size of an intercostal, passing from the subclavian in a 
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direction downwards, between the ribs and pleura, exactly in the 
line of the incisions described. 

Portions of the sternum and ribs have been removed in conse- 
quence of caries, but no particular rules are here required for such 
proceedings. In caries or necrosis of the sternum a crucial incision 
might probably enable the surgeon to apply the gouge with the 
desired effect. Large portions of this bone may be thus removed : 
but there is scarcely any necessity for doing more than allude to 
the important parts in the vicinity — the pericardium behind, the 
pleura and internal mammary artery at the sides, and the large 
vessels at the upper part of the anterior mediastinum are all dan- 
gers so palpable, that the smallest amount of anatomical knowledge 
will point them out. Portions of ribs have been removed in many 
instances, for caries, necrosis, or tumours, and with excellent suc- 
cess. Generally, these proceedings have been accomplished without 
injury to the pleura, but this membrane has, in some of these cases, 
been accidentally opened ; yet the patient has done well. A case 
of the kind is referred to in The London and Edinburgh Monthly 
Journal of Medical Science, for August, 1842. M. Jacquet, in 
removing enlarged and carious portions of two of the ribs, (suc- 
ceeding to fractures of these bones, occasioned by a blow five and 
thirty years before,) opened the pleura, yet, in reading a paper on 
the subject before the Society of Natural and Medical Sciences of 
Brussels, he exhibited the patient perfectly cured. Of course it 
would be highly desirable in such operations to avoid this, and for- 
tunately it may in general be accomplished. 



CHAPTER II. 

ABDOMEN AND PELVIS. DISSECTIONS. 

The posterior aspect of the abdomen presents few features of 
interest to the surgical anatomist, and such as they are, they can 
readily be appreciated by those familiar with the descriptive ana- 
tomy of this region. Neither does it seem necessary to refer parti- 
cularly to the mode of dissecting the parietes in front, as all students 
of the first year's standing must be acquainted with such proceed- 
ings. The course and nature of the linea alba on the mesial line, 
and of the linea semilunaris on each side, will already have been 
pointed out to him, as will also the different regions both by name 
and shape ; and the particular viscera occupying each will all be 
known. The dissector of surgical anatomy may, if he chooses, 
repeat the dissection and examination of these parts, and he may 
again look into the abdomen. In the dissection of the chest, allusion 
has been made (p. 526) to the narrowness of that cavity at the 
lower part on each side, and the convexity of the diaphragm 
upwards has been specially noticed, and now in the abdomen it 
may be observed how high the peritoneal cavity projects. In con- 
sequence, it often happens in wounds of the lower part of the chest 
(a stab with a clasp-knife, for example), that the peritoneal cavity 
and some of the abdominal viscera are injured, even in instances 
where the length of the weapon may have been such as scarcely to 
have excited a suspicion that so much damage had been done. I 
have known a short blade pierce and transfix the pleura, — passing 
through the lower part of the lung at the same time, — perforate the 
diaphragm and its peritoneal investment, and wound the stomach. 
Some points of surgical anatomy will be particularly referred to in 
future pages ; meanwhile, the attention may be at once directed to 
the inguinal and crural canals. 

The parts of inguinal hernia may first be dissected, and, if pos- 
sible, a male subject should be selected for the purpose. A semi- 
lunar incision, its* convexity being upwards, should be made from 
the anterior superior spinous process of the ilium to the symphysis 
pubis, and the skin should be dissected downwards a little below 
the line of Poupart's ligament. When the skin only is raised, a 
layer of fat and cellular membrane will be observed, and midway 
between the crest of the ilium a small vein will be noticed passing 
from above downwards. If the subject be well injected, an artery 
will be seen in the same situation. These are the superficial epi- 
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gastric vessels. If an incision is made from near the symphysis 
through the skin of the scrotum (or labium), a portion of the layer 
of subcutaneous cellular texture already displayed will be seen ex- 
tending in this direction, destitute, however, of fat, which is often 
conspicuous above the scrotum and Poupart's ligament. The mem- 
brane now exposed is termed the superficial fascia, and were the 
skin dissected oft' in all directions to a much greater extent it might 
be traced every where beneath it. It is chiefly of importance in 
this situation, however, as it is one of the coverings of the hernial 
sac. The membrane should be cut through in the line of the first 
incision, and turned downwards, so as to display the lower part of 
the tendon of the external oblique muscle ; it will be found but loosely 
attached to this tendon, and may therefore be separated with a few 
strokes of the knife. Towards the pubes the finger should be pushed 
under the membrane into the scrotum, and if the portion thus ele- 
vated be divided, the spermatic cord will be found beneath. The 
finger should now be passed under the cord, which should then be 
drawn downwards, so as to put the cellular texture above on the 
stretch. This texture should then be divided by cutting cautiously 
round the cord, close upon the tendon of the external oblique, when 
the opening in this tendon, with the cord passing through it, will be 
observed. The membrane which has been thus divided is gene- 
rally named the intercolumnar fascia, The margins of the opening 
should be made more distinct by detaching this texture, which will 
be found connected more or less firmly with the circumference of 
the aperture. 

The opening may now be observed to be formed by the splitting 
of the fibres of the tendon of the external oblique ; one part being 
attached to the tuberosity of the pubes, the other to the symphysis. 
The separation generally occurs between two and three inches up- 
wards and outwards from the pubes ; but at the commencement 
the fibres are kept together by a transverse layer, which passes 
from the upper exti-emity of Poupart's ligament towards the mesial 
line, where it spreads out and is lost on the surface of the tendon. 
The fibres of this layer have a slight convexity downwards, are 
tolerably distinct above, but towards the pubes differ little from 
common cellular texture ; and as they become weak the opening 
in the tendon of the external oblique becomes more and more dis- 
tinct. The upper and outer margin of the opening is bounded by 
this tissue, the under by that portion of the os pubis which is be- 
tween the tuberosity and symphysis, whilst each side is formed by 
the tendinous fibres passing respectively to the above-named points. 
As the opening is not parallel with the vertical line of the body, 
the terms upper and under, outer and inner, may lead to some con- 
fusion ; but they can scarcely be misunderstood if the parts are 
before the reader, as they are supposed to be at present. It will 
now be observed to be more of an oval shape than circular, and 
that it lies nearly parallel with Poupart's ligament. The margin 
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nearest to this texture is generally called the inferior and outer, 
while that nearest the mesial line is named the superior and inner : 
they are often also termed the pillars of the ring. The spermatic 
cord will be seen to hang over the lowest margin, partly on the 
tendon and partly on the pubes, which is remarkably smooth in this 
situation. 

The tendon of the external oblique should now be divided in the 
line of the first incision, and turned downwards. It will be easily 
separated from the muscular fibres of the internal oblique; but some 
care will be required to take it off* the tendon of this muscle, with 
which in many subjects it is intimately connected. The cord should 
now be laid hold of below the opening, and put upon the stretch, 
when it will be noticed lying within the aperture behind the tendon, 
immediately above and nearly parallel with Poupart's ligament. If 
the finger is passed under the cord in this situation so as to detach 
it from its loose connexions around, it may then be ascertained that 
the space in which it lies, usually denominated the inguinal canal, 
is bounded in front by the tendon of the external oblique ; behind 
by the fascia transversalis, which, though thin, is nevertheless dis- 
tinct in this situation ; above by the lower margin of the internal 
oblique muscle and its tendon, which towards the pubes gets a little 
behind the cord ; and below by Poupart's ligament, whose attach- 
ment to the bone may now be perceived to be much broader than 
could have been imagined from an external view. At the lowest 
point of attachment of the internal oblique to Poupart's ligament a 
few muscular fibres will be observed to pass downwards on the 
cord, forming the cremaster. They can be easily separated from 
the cord, but should be left untouched at present. If the subject be 
corpulent, a quantity of fat will be found in the canal, which must 
be removed ere the boundaries can be distinctly displayed. 

The internal oblique should now be cut across from its lower 
margin about two inches upwards, in a line with Poupart's ligament, 
and half an inch from it; the transversalis muscle should also be 
divided in the same course, and both should then be turned upwards 
in a single mass (for it answers no good purpose to separate them 
for the present purposes of the dissection) from the condensed layer 
of cellular texture between the last-named muscle and the perito- 
neum. This membrane (named transversalis fascia) will be more 
advantageously seen if the under part of the muscles be dissected 
from it towards Poupart's ligament, in doing which, the cremaster 
may be raised from the cord : in this situation the fascia will be ob- 
served to be of considerable density and firmness, but towards the 
mesial line it is scarcely so distinct. If the cord be again put on the 
stretch, and an incision made round it close upon the transversalis 
fascia, an opening will be displayed in this membrane, through 
which the cord will be seen passing. The texture divided by this 
last manoeuvre has been named the infundibuliform fascia, or fascia 
propria, and the opening exposed is the upper extremity of the in- 
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guinal canal ; — that in the tendon of the external oblique being the 
lower. This opening will in general appear circular, and its outer 
margin will be the most distinct; its inner, however, is the more inte- 
resting, as the epigastric artery will be found close behind it. An 
incision should be made through the membrane to expose this vessel, 
and notice should be taken of the manner in which the cord hangs 
over it. 

The finger should now be passed into the abdomen through an in- 
cision in the linea alba, or what will answer better, the cavity may 
be laid open (if this has not already been done) by carrying the 
knife in the line of the original incision through the skin ; the point 
of the finger should then be pushed against the aperture in the fascia 
transversalis ; it may next be placed behind the opening in the ten- 
don of the external oblique; — the first of these movements will indi- 
cate the commencement of the common or oblique hernia, the second 
the direct form of the affection. The fascia transversalis and perito- 
neum may now be separated, when the course of the epigastric 
artery, with its accompanying veins, one on each side, maybe more 
fully examined. 

An inguinal hernia must protrude in the first part of its course 
either on the outer or inner side of the epigastric artery, and in the 
latter case the sac will not be covered by the layer of cellular mem- 
brane which is attached to the opening in the fascia transversalis ; 
neither will it have the cremaster muscle over it, as is the case when 
the sac passes through the upper opening of the canal. In this latter 
instance (the common inguinal hernia), the sac passes through the 
opening in front of the cord, and of course behind the internal oblique 
muscle (the transversalis and this muscle being considered as one, as 
above described), and as it passes downwards it occupies the same 
relative position to the cord and cremaster, whose fibres are conse- 
quently in front of it, and usually spread over the surface. In the 
case of direct hernia, the sac protrudes immediately under the tendon 
of the internal oblique (the conjoined tendon or tendons of this mus- 
cle and the transversalis), or it carries this part along with it by 
gradual dilatation, and appears at the external aperture of the canal, 
having only passed across its lower extremity. The cord may be 
found in front of the sac in this case, or it may be behind ; and in 
some rare instances, in either kind of hernia, it may be split, one 
part being in front, the other behind the tumour. In both forms of 
the protrusion it will be observed that the superficial and interco- 
lumnar fascire must cover the sac, and the difference between the 
thickness of the cremaster muscle with the cellular texture binding 
its fibres together, and the infundibuliform fascia, on the one hand, 
and the fascia transversalis with the cellular texture between it and 
the sac on the other, is so little appreciable as to be unworthy of 
notice in a surgical point of view. 

An inguinal hernia may be so small as scarcely to be observed, — 
nay, it may be so very minute as not even to be detected during 
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life, — as I have known in two cases, where all the symptoms of 
strangulated hernia were present, when the most careful examina- 
tion was made by very competent surgeons without the protrusion 
being detected until dissection after death, or the sac may be so 
capacious, as to contain a large proportion of the contents of the 
abdomen; the protrusion may not pass so low as the aperture in the 
tendon of the external oblique, as was the case in the instances above 
alluded to, or it may, as must happen in all large tumours of the 
kind, pass to the lowest part of the scrotum. There may be an in- 
guinal hernia without it being a scrotal, or in other words the pro- 
trusion may not have passed down to the scrotum ; but a scrotal 
hernia must of necessity pass through the lower end of the inguinal 
canal ; hence it will be observed that the scrotal hernia is merely a 
larger form of protrusion through the inguinal canal. 

When there is difficulty in reducing a hernial tumour by the taxis, 
the propriety of bending the patient's body forwards, and raising the 
thigh, so as to relax the abdominal parietes and Poupart's ligament, 
may now be observed, by placing the body and thigh in different 
attitudes ; and the direction in which the necessary pressure must 
be applied during the taxis, may also be understood from a conside- 
ration of the course of the canal. 

The anatomy of crural or femoral hernia may now be examined, 
and if possible a female subject should be chosen for the dissection. 
If a different body is selected from that on which the inguinal canal 
has been laid open, incisions similar to those recommended for the 
display of the latter (p. 533) should be made; .the skin should then 
be removed from the upper and fore part of the thigh, five or six 
inches below Poupart's ligament ; and to permit of this an incision 
of six inches in length should be made down the front of the 
limb from the anterior superior spinous process of the ilium, and 
another from the tuberosity of the pubes along the inner margin, as 
low as it is wished to remove the skin ; the subcutaneous cellular 
membrane will then be displayed, and may be perceived to be a 
continuation of the superficial fascia already described. The super- 
ficial epigastric vein may now be traced lower ; other small veins 
will be observed in this membrane, and if the subject be minutely 
injected, the corresponding arteries may also be remarked. The 
fascia should next be dissected downwards, as the skin has been, 
and the aponeurosis (fascia lata) displayed. In this part of the dis- 
section the different small vessels, already remarked, must be 
divided, and when the membrane is raised numerous lymphatic 
glands will be observed imbedded in its substance ; some of these 
may have already been noticed on its outer surface, and unless the 
aponeurosis of the thigh be very clearly dissected, several will be 
left upon the latter ; these, however, had better be removed also, for 
although it is occasionally the custom in the first stage of the dis- 
section of the parts of crural hernia to cut away the superficial 
fascia, and leave the glands and small vessels — with various small 
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twigs of nerves which may also be seen here, I deem it more ad- 
visable to remove them all with the membrane. 

Towards the inner margin of the thigh, a little below Poupart's 
ligament, a portion of cellular substance should be left in this stage 
of the dissection, and about two inches below the ligament the upper 
end of the internal saphena vein will be seen passing into this struc- 
ture ; several lymphatic glands may also be observed in this situa- 
tion. The vein should be displayed as low down as the dissection 
extends ; it should then be cut through, and turned upwards, when 
the fascia lata will be seen stretching across the front of the thigh. 
If this membrane be examined at the part where the vein is dipping 
into the cellular texture above, it will be perceived to terminate 
abruptly in a rounded concave margin, which looks towards Pou- 
part's ligament. This margin should be traced, and it will be 
noticed on one side to spread out into that part of the fascia which 
covers the pectineus muscle, (the pubic portion of the fascia lata,) 
and on the other to extend upwards and outwards, so as to form a 
crescentic margin looking towards the inner aspect of the thigh, 
having its upper extremity or horn attached to Poupart's ligament. 
This has been named the iliac portion of the fascia lata, and will 
be observed to cover the femoral vein and artery, which lie a little 
nearer the ilium than the margin referred to. This margin is not 
always very distinct, and at all events a little dissection is requisite 
to display it distinctly. Some cellular tissue will be noticed attached 
to it and the pubic portion of the fascia, and filling in part the 
hollow which is formed by the latter being so much lower than the 
level of the iliac portion. When this membrane (which is usually 
called the cribriform fascia) is removed, the margin is more denned, 
and the pubic portion of the fascia lata is seen lying in close con- 
tact with the pectineus muscle, whilst the hollow is rendered very 
distinct. A lymphatic gland is often found in this situation, and it 
must be removed with the cribriform fascia. 

If the point of the finger is now thrust into the upper end of the 
hollow under Poupart's ligament, it is in the crural canal or ring, — 
in that situation through which the crural or femoral hernia de- 
scends. At this stage of the dissection the thigh should be raised 
and extended alternately, so as to exhibit the enlarged and dimi- 
nished size of this opening during these movements. 

To get a clear view of the opening, the ligament of Poupart 
should be divided about midway between its extremities, and the 
inner end laid over towards the pubes ; this portion will now be 
seen to have formed the anterior boundary of the canal: the broad 
attachment to the linea innominata, termed Gimbernat's ligament, 
which has a crescentic margin looking towards the femoral vessels, 
will be observed to form its inner boundary ; the horizontal ramus 
of the os pubis, covered by the pubic portion of the fascia lata and 
the attachment of the pectineus muscle, will be found to limit it 
behind ; whilst outside it is bounded by the common femoral vein, 
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which, however, is covered by the sheath of cellular membrane 
common to it and the artery. The sheath in this situation is formed 
by the continuation of that which covers the external iliac vessels, 
and is strengthened by a prolongation of the fascia transversalis. 
With a special dissection it is easy to make the last-named mem- 
brane appear as if it passed downwards as a kind of funnel upon 
the femoral vessels, to be attached to their sheath an inch or more 
below Poupart's ligament ; hence the description occasionally given 
of the crural hernia descending in the sheath of the vessels. It 
might be supposed from this that the sac of the hernia is in contact 
with the femoral vein ; but it will be found on all occasions sepa- 
rated from it by a distinct layer of cellular texture, which undoubt- 
edly should be considered the proper sheath of the vessels. 

If the finger is now passed into the abdomen, and pushed down- 
wards into the situation of the crural opening, it will be observed 
that its point is covered by the peritoneum and some loose cellular 
texture over it, which is evidently part of the fascia transversalis ; 
a little additional cellular structure may occupy the situation of the 
opening. It will now be seen that the following parts must cover a 
crural hernia ; the skin, superficial and cribriform fascia, with those 
textures last referred to as covering the point of the finger when 
thrust from above downwards. It is vain, however, to distinguish 
those textures individually on the living body during an operation ; 
and, however distinct they may appear to the anatomist, and how- 
ever easy he may suppose it to make them out one after the other, 
the surgeon looks upon them all as one covering, which may be 
in some instances of considerable thickness, and in others so thin 
as to require caution with the knife in dividing the integuments, lest 
by a little rashness the sac and bowel are opened at the same time, 
as has occasionally happened. 

A crural hernia is seldom larger than a hen's egg, though occa- 
sionally seen of much greater size. I have in my possession a 
specimen where nearly one half of the small intestine was found in 
the sac ; and I have seen and operated on others nearly of a similar 
size. Occasionally the tumour is so very small, as to be scarcely 
distinguished on the most careful examination with the fingers ; 
indeed, in several instances I have cut down in the supposed seat 
of a tumour of this description, having been induced to do so more 
from the existence of most of the symptoms of hernia, and a slight 
swelling and tenderness in the situation of a crural hernia, than 
from the presence of any well-defined tumour ; and fortunately in 
each of these a protrusion of a knuckle of small intestine was dis- 
covered. 

The anatomy of the other species of hernia does not require par- 
ticular notice here, nor does it seem requisite to refer in any marked 
manner to anomalous tumours of this description. The ordinary 
knowledge which every medical man must possess will at once lead 
him to appreciate the coverings of an umbilical protrusion, and also 
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those rarer forms which occur in the pelvis between the bladder and 
rectum, or between the latter organ and the vagina, as well as those 
in the obturator and sacro-sciatic foramina. Neither need any- 
especial notice be taken of protrusions of part of the abdominal 
viscera into the thorax, whether through the natural apertures or 
through wounds, nor of those examples where the caput ccccum 
descends in such a manner that its posterior surface is so placed in 
the hernial tumour as to be uncovered by the peritoneal sac. 
For all such matters the reader is referred to works devoted exclu- 
sively to the subject, at the head of which may be placed those of 
Sir Astley Cooper and Mr. Lawrence, which are each so complete 
as to leave little more for their successors to accomplish. 

The examination of the surgical anatomy of the abdomen and 
pelvis may now be continued. The intestines should be removed, 
and the peritoneum be stripped off the iliac arteries and lower part 
of the aorta. The external iliac should be traced from Poupart's 
ligament upwards ; some cellular membrane will be observed to 
form a sheath for it and the vein, which latter will be found on the 
inner side of the artery, both being situated on that part of the 
psoas magnus muscle which forms the soft brim of the pelvis. The 
internal iliac should next be exposed, by stripping the peritoneum a 
little downwai'ds into the pelvis ; half an inch or an inch of the 
vessel may be observed, after detaching a small quantity of cellular 
tissue ; perhaps the gluteal, the obturator, or others of its branches 
may be seen, and the vein may be noticed on the upper side of the 
artery nearest the bone. The common iliac may next be traced : 
it will in general be perceived to lie on the side of the fourth lumbar 
vertebra : the cellular texture surrounding it forms a small propor- 
tion to the size of the vessel ; the vein will be found on the mesial 
side, especially as regards the left one, but the right will be chiefly 
behind. In connexion with all these arteries, numerous lymphatic 
glands may be observed, more especially at the lower end of the 
external iliac, where they are often of considerable size. In strip- 
ping off the peritoneum, the ureter will be raised at the same time ; 
but if the two be replaced, the latter will be observed to pass into 
the pelvis obliquely, over the lower end of the common iliac or be- 
ginning of the external. The position of the aorta should next 
attract attention ; at its bifurcation, which is usually opposite the 
upper margin of the fourth lumbar vertebra, it will be nearly in the 
mesial line, — perhaps a little to the left ; and, if so, the right com- 
mon iliac will be somewhat longer than its fellow ; the vena cava 
will be on the right side of the artery, and not in very close con- 
tact with it ; a quantity of condensed cellular fibres, mingled with 
branches of the sympathetic, and with lymphatic glands, may be 
noticed in contact with both vessels, more especially the aorta, and 
this vessel itself will be observed to be in a manner bound to the 
spine by the lumbar arteries which it gives off. 

The vessels may then be cut away, and the psoas magnus (and 
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parvus if it be present) should next be dissected from the spine, care 
being taken to notice the slip which passes upwards behind the dia- 
phragm. In removing the middle portion of this muscle the fascia 
iliaca must be divided, and the strength of this membrane should 
now be noticed where it is connected with the inner lip of the crest 
of the ilium. This and the iliacus muscle may then be removed, 
and the attention may next be devoted to the pelvis. 

If the subject is entire, the feet and ankles should be bound to- 
gether, as for lithotomy (described in an after page) ; and, the sub- 
ject being a male, a staff should be passed along the urethra into 
the bladder, which should then be held at right angles to the pubes 
by an assistant, who can scarcely be dispensed with on the oc- 
casion. 

Before commencing the dissection, the tuberosity of each ischium, 
and the distance between the two, should be carefully noted. The 
ascending rami should be traced with the finger, which can scarcely 
be made too familiar with these parts : its point should also be in- 
troduced within the anus, so as to accustom it to feel the staff in the 
membranous portion of the urethra, the prostate, and the bladder 
above and behind. 

The assistant should hold up the scrotum, and the dissector should 
then make an incision from immediately behind the testes, along the 
raphe of the perineum to within half an inch of the anterior margin 
of the anus ; from this the knife should encircle the anus, and from 
the posterior part of this incision a cut should be made as far back 
as the coccyx. The blade should then be carried from the posterior 
extremity of the wound first made, an inch and a half outwards, to 
each thigh, when the different flaps thus marked out can be raised. 
The skin only should be taken off; around the anus it will be found 
remarkably thin, and here the sphincter muscle will be displayed. 
To cause the latter to become prominent, it is usually the custom 
to distend the lower end of the rectum with hair ; but the nearer 
the parts are allowed to remain to their natural condition the better. 
If the cellular substance is now freely removed behind, the anterior 
(lower) margin of the gluteus maximus may be observed ; but as 
the principal features of the dissection lie in front, the chief atten- 
tion may be given in this direction. Here a dense layer of cellular 
tissue (superficial fascia) will be noticed between the bones, which 
may be traced backwards until it is lost in the cellular and fatty 
substance which occupies the space between the anus and the tube- 
rosities, and forwards into the cellular tissue (dartos) of the scro- 
tum. This fascia should be divided by incisions similar in course 
to those made in the skin in front of the anus, and on being raised 
the accelerator and erector muscles will be displayed, and also (if 
it be present) the transversus. The triangular space between these 
should be examined ; and here as the parts are, or probably while 
removing the fascia, the superficial perineal artery and nerve may 
be observed. If the point of the finger is thrust deep in this space, 
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it will meet resistance from a ligamentous texture, which may pos- 
sibly be seen by holding the bulb of the urethra a little to one side, 
and separating it slightly with the point of the knife : — this is the 
lower part of the triangular ligament. The accelerators and erec- 
tors, with the transversales, may now be removed, when the bulb 
of the urethra and the crura penis will be displayed. If a careful 
dissection be made in the inner margin of one of the erectors, close 
upon the bone, the common pudic artery may be exposed, and can be 
traced backwards as far as may be chosen. If the tendinous struc- 
ture between the bulb of the urethra, or rather the acceleratores 
and the anterior margin of the sphincter, be now divided, the latter, 
with the anus and lower part of the rectum, may be turned back, 
so as to permit an examination of the membranous portion of the 
urethra and the lower surface of the prostate. It will be better, 
however, to delay this part of the examination until a lateral sec- 
tion of the pelvis has been made, to effect which the dissector 
should next proceed. 

The feet and hands being untied, the saw should be carried 
through the left os pubis in a line with the tuberosity and the de- 
scending ramus, and placed in a direction somewhat parallel with 
the latter : then the left leg should be forcibly abducted, so as to 
loosen, and in a manner tear open, the sacro-iliac junction : the 
knife must be used to complete the section, and the loosened por- 
tion of the innominatum should be separated by itself, — every tex- 
ture being so cut as to leave it as much as possible in its natural 
position. 

The bladder should now be slightly distended with air passed 
through a ureter by a blowpipe or catheter ; and first the obturator 
internus should be cut away, when a layer of strong aponeurotic, 
fibres (obturator fascia) may be observed on the surface, from 
whence it has been raised ; this will have an abrupt termination 
below where it has been divided from the ischium, and above it 
will be joined with the other textures which have been cut from 
the osseous brim of the pelvis. At its lower margin the common 
pudic artery and internal pudic nerve may be observed. This 
layer, which by some has been described as one from the pelvic 
fascia, should then be cut off, and by the removal of some cellular 
tissue, the outer surface of the levator ani will be displayed. The 
lower attachments of this muscle to the anus, rectum, and that of the 
opposite side, may at present only be looked at : it should now be 
turned downwards, — for which purpose it may probably be neces- 
sary to separate the peritoneum from its upper end, — when a layer 
of aponeurosis will be observed on its inner surface, possessing 
such strength towards the pubes and neck of the bladder, and so 
reflected upon the latter, that the point of the finger can neither be 
pushed down nor up. The levator muscle may now be cut across 
midway between the bladder and the rectum, and its ends either 
completely removed or turned down and up. In either case the 
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outline of these two viscera will be made more distinct, but care 
should be taken in meddling with the upper and anterior part of the 
muscle not to interfere with the fascia which lines it. With some 
cautious dissection, the muscular fibres of the rectum, the neck of 
the bladder, and prostate gland, will be displayed by raising a 
pretty dense layer of cellular substance interposed with fat : the 
membranous portion of the urethra, with the muscular fibres (Wil- 
son's) surrounding it, the triangular ligament, with the urethra 
passing through it, the bulb in front, and Cowper's glands behind, 
may all be exposed, and behind and below the prostate the vesicula 
seminalis may be divested of its tough cellular investment, while a 
little further back, and somewhat higher, the ureter and vas deferens 
may be exposed. 

The finger should now be slid down between the bladder and 
rectum, and the extent of the peritoneum in this situation most 
carefully noted, with reference to its attachments to both. Now 
the rectum should be separated from the neck of the bladder in the 
manner described on the preceding page, and the triangular space, 
bounded by the vas deferens on each side, the peritoneum behind, 
and the prostate at the apex, can be examined. 

The attachment of the pelvic fascia to the prostate and neck of 
the bladder may next be looked to. If the membrane be seized 
between the fingers, and drawn to one side, it will be observed to 
be firmly attached to the prostate about its middle height, more of 
that body, however, being visible below than above. The fascia 
may here be noticed to split into two, one layer — the more distinct 
of the two — passing upwards, backwards to the neck of the bladder, 
and forwards to the symphysis, the others passing downwards to 
the under part of the gland, and also to the vesicula. It is by no 
means difficult to trace from this layer a slip which passes to the 
side of the rectum, and which may be considered different from the 
cellular substance already removed from this situation. 

As yet the dissection will have been conducted entirely on the 
left side : if the bladder be now stripped from the right os innomi- 
natum, and the fingers be passed down in the space between them, 
it will be seen how complete the partition is which it forms between 
the upper and lower part of the pelvis. This point will be referred 
to afterwards in regard to lithotomy. 

The bladder may now be more fully distended with air than 
hitherto, when, as it rises above the pubes, the extent of surface 
uncovered by peritoneum may be observed. The anterior ligament 
of the penis should now be separated from the symphysis, and the 
crura should be dissected from the rami of the pubes; then the 
connexions of the bladder to the bones, the ligament under the 
angle of the pubes, and any other attachment still remaining should 
be cut through, when the bladder with the urethra and penis, and 
the rectum, may be removed from the pelvis. 

The rectum should now be separated from the bladder, and ere it 
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is thrown aside, should be cut open, when the appearance of the 
mucous membrane, with its various folds and projections, should be 
noticed. Next the attachment of the peritoneum to the bladder 
should be more carefully examined than previously, also the en- 
trance of the ureters, the whole circumference of the prostate, and 
the vesicula seminalis with the vas deferens on each side. An 
opening (with scissors) should then be made in the anterior part of 
the bladder, and the interior should be surveyed, with reference to 
the entrance of the ureters, the projection (if there be any) of the 
third lobe of the prostate, and especially the orifice of the urethra, 
which latter may be perceived to be a little above the lower end of 
the viscus. The scissors may now be carried through the neck of 
the bladder, the upper part of the prostate, and along the mem- 
branous portion of the urethra, and through the middle of the corpus 
cavernosum, so as to lay open the canal throughout its entire course. 
The apertures of the mucous and other ducts may next be examined ; 
but in such an investigation, a work containing the descriptive 
anatomy of these parts should be consulted, and therefore I will 
not dwell longer upon them. 

The ligaments of the pelvis may next attract attention. Those 
between the sacrum and innominatum require no particular mention 
here ; but the main strength of the articulation may be observed to 
consist in the close junction of the two bones by intervening carti- 
lage, which is firm in itself, and firmly attached to both. The 
articulation is very frequently anchylosed in old persons. The 
sacro-sciatic ligaments and the obturator need no special notice 
either, and those of Poupart and of Gimbernat, as also the trian- 
gular one between the rami of the pubes, have already been re- 
ferred to. 



CHAPTER III. 

DISLOCATIONS. FRACTURES. INCISIONS. LIGATURE OF ARTERIES. 

Dislocations are of rare occurrence in the pelvis, and can only 
happen under extreme violence, which will at the same time produce 
fracture. The latter is an injury which is occasionally met with, 
and is usually so severe in character that death often results, either 
within a few days from the effects upon the pelvis or abdominal 
viscera, or at a later period, in consequence of suppuration in and 
around the fissures. 

When any portion of the pelvis is fractured, the violence is com- 
monly so great, that other organs suffer seriously besides the bones, 
and, formidable though the fracture may be, it may perhaps not be 
the most important feature of the injury: thus the bladder, part of 
the intestinal tube, or other abdominal viscera, may be ruptured, — 
perhaps the spine may be broken, — a thigh-bone, — in short, such 
cases are often complicated in the manner alluded to. The fissures 
may run in almost any direction ; above the acetabulum they can 
generally be detected by external examination, and by seizing the 
crest of the ilium : below — in the pelvic portion, if some force to 
the tuberosity of the ischium does not indicate the seat of fracture, 
the finger passed into the rectum will usually do so, more especially if 
it be in the ramus, in the coccyx, or lower end of the sacrum. 

The treatment in cases of this kind is to attend to the condition 
of the viscera within, in such a manner as the principles of surgery 
indicate : thus, if severe inflammation ensues, leeches, cupping, 
warm fomentations, and such other measures as are usually em- 
ployed to arrest that process should be resorted to : again, should 
the bladder or urethra (as might happen) be ruptured, the propriety 
of introducing a catheter, and retaining it, cannot, be doubted ; then, 
to keep the parts as still as possible, the pelvis should (at first, or as 
soon after topical blood-letting as is convenient) be enveloped in a 
flannel roller. Sometimes a long splint, such as that described at 
p. 321, may be of service, more especially if it be sufficiently long 
to reach the chest. It is scarcely necessary, after all that has 
already been stated about fractures elsewhere, to f»oint out the 
necessity for keeping the patient's body as still as circumstances 
will permit. 

Incisions are required for various purposes in and about the abdo- 
men and pelvis. The young surgeon will probably be called upon 
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at an early period of practice to make an opening into the peritoneal 
cavity to permit the escape of fluid in ascites. The operation (para- 
centesis abdominis) may be done in the following manner : The 
patient should be seated on the margin of a chair, and the upper 
part of the abdomen should be encircled with a folded table-cloth or 
sheet, the middle of which should be laid over the stomach, and the 
two ends being made to cross each other behind, should be given 
each to an assistant, who should be directed to pull them with mode- 
rate tightness, by which the tenseness of the parts below will be 
increased. The surgeon then, resting on one knee, or seated on a 
low chair, should pass a trochar and canula through the linea alba 
about an inch and a half below the umbilicus, so as to penetrate the 
abdominal cavity: this being accomplished, he should withdraw the 
trochar, allow the fluid to pass through the canula into a bowl held 
in the hand, or a pail between the patient's feet, and when it has 
entirely escaped, he should close the wound with some adhesive 
strap, place a folded towel on the part, bring the sheet down upon it, 
and fasten the loose ends of the latter by pins, or with a needle and 
thread, after carrying them in front. It is usually considered that 
as the fluid escapes, and the pressure on the vena cava becomes 
less, there is a probability of the patient fainting, and hence the 
necessity of always keeping up pressure by gradually tightening 
the cloth encircling the body, and afterwards keeping it fastened 
for a time, until the parts become accustomed to their new con- 
dition. 

In passing the trochar in the above proceeding, some conside- 
rable force is required — a kind of plunge, — and it is well to guard 
against the point passing too deep, by keeping the forefinger within 
half an inch or so of it, as represented in the drawing (fig. 229). 

Fig. 229. 




If the instrument is small, i. e. under a quarter of an inch diameter, 
it will not be troublesome to pass it ; but if it be larger than this, it 
will be well, before the puncture, to make an incision through the 
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skin, about half an inch in length, which will greatly facilitate the 
entrance of the awkward point of the trochar. 

This is an operation which must probably be repeated very fre- 
quently on the same individual, and in future punctures the cicatrix 
of the preceding one may be selected, or, what will be better, the 
instrument may be passed a little higher or lower, at the will of the 
operator. If he goes above the umbilicus, however, he must re- 
member the proximity of the liver, which in such cases is often 
much enlarged ; and if he makes the wound nearer the pubes, he 
must be certain that the bladder is not over-distended. It is occa- 
sionally the custom to make the puncture in the linea semilunaris, 
about midway between the anterior spine of the ilium and the 
umbilicus; but when this part is selected, it is usually in cases of 
ovarian dropsy, when the projection is often more prominent on 
one side than the other. The proceeding in either place, and in 
either disease, is so much alike, that I need not refer particularly to 
the latter. The orifice usually heals by the first intention, but some- 
times the serum collects so rapidly again, that it bursts forth within 
a few hours, and continues to run for some days, until the wound 
closes by granulation. 

Fig. 230. 




Ligature of the external iliac artery may be effected on any part 
of that vessel. Usually its lower third is selected, unless the sur- 
geon is obliged to reach the vessel higher up. The operation may 
be performed in the following manner : The patient being laid on a 
table, with his shoulders and knee slightly elevated, an incision 
about three inches and a half long (marked a on fig. 230,) should 
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be made, about an inch above, and parallel with, Poupart's liga- 
ment, one end being opposite the anterior superior spinous process, 
the other a little above the opening in the tendon of the external 
oblique: the skin, fascia, and superficial epigastric vessels being 
divided, the tendon just named should then be cut to a similar 
extent, this being usually accomplished upon a director pushed 
under the texture through a small opening cautiously made, although 
there is no great occasion for such an instrument : now the lower 
margins of the internal oblique and transversalis must be looked 
for, and the point of the finger (or that of the director) being passed 
beneath them, they should be divided about half an inch upwards, 
when the fascia transversalis will be exposed, almost exactly over 
the internal abdominal ring : a slight scratch with the nail or point 
of the knife will make an opening here, which may be extended by 
a kind of laceration so as to permit a view of the iliac fascia where 
it covers the psoas muscle, when the artery will be discovered on 
the soft brim of the pelvis, having perhaps a small twig of nerve in 
front of it, and covered by a thin layer of cellular tissue, forming 
a kind of sheath for it and the vein. " The latter lies close upon the 
artery, and it will be best, after making a slight opening in the 
sheath, to insinuate the point of the needle from within outwards, 
so as to avoid the vein : the thread being fastened in the usual way, 
and the wound closed with a couple of stitches and straps, the 
operation is completed. 

If the opening in the fascia transversalis is made close upon Pou- 
part's ligament, the peritoneum will scarcely be disturbed. There 
is some advantage in this : but, on the other hand, the epigastric 
artery may be in the way — it has, in fact, been wounded in such a 
case, — and, besides, by securing the artery so very low down, the 
proximity of the retrograde current of blood through this vessel 
might possibly prevent the closure of the main artery: it will, there- 
fore, be better even to disturb the peritoneum by stripping it off the 
vessel somewhat higher, and there need be the less hesitation about 
this, as experience has shown that little additional danger is occa- 
sioned thereby. 

The proceedings above described resemble in most respects those 
recommended by Sir Astley Cooper, but the external incision may 
be, if it is thought proper, carried more parallel with the course of 
the artery, as practised by Abernethy in his first operation. The 
peritoneum is, however, in greater danger in the latter method, and 
most authorities seem to prefer keeping rather towaixls the crest of 
the ilium, so as to avoid the risk of opening the serous cavity; for, 
although the latter has actually been done with impunity, (as hap- 
pened to Mr. Tait,) there can be no doubt of the propriety of care- 
fully protecting the membrane. 

Since 1796, when Abernethy first secured this vessel, the opera- 
tion has been very frequently performed, and with such success, 
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that the surgeon may undertake it with far greater confidence of a 
fortunate issue than in similar operations on other large arteries. 

It may be necessary to apply the ligature higher up than has been 
recommended ; and the only additional instructions required here 
for such an instance are, that the external wound should be placed 
half an inch or so higher, and that the peritoneum has to be more 
extensively stripped from the vessel, which lies somewhat deeper 
than at the lower third of its course. 

Since 1812, when Mr. Stevens of Santa Cruz first tied the inter- 
nal iliac for supposed aneurism of the gluteal artery, the operation 
has been repeated in at least four different instances, in two of them 
with a fortunate issue, so that it has been successful in three ex- 
amples out of five. The proceeding may be accomplished through 
the incisions last recommended, only it will be necessary to interfere 
with the peritoneum still higher, and possibly it may be necessary 
to make a freer external wound. Half an inch or more of the 
vessel can thus be exposed, and with care the needle may be car- 
ried round it without danger to the vein, which lies behind and 
above. 

In 1827, Mott successfully applied a ligature to the common iliac 
artery for aneurism in the inguinal region. The operation had been 
performed once previously by Gibson in a case of gun-shot injury ; 
but the patient died on the sixteenth day after. It has since been 
done by Crampton, Syme, Guthrie, Salomon, and other surgeons, 
with a degree of success sufficient to warrant its repetition in future 
instances, and the proceedings may be accomplished in the follow- 
ing manner : — A wound in the skin, from six to eight inches in 
length, should be made nearly parallel with the upper end of Pou- 
pari's ligament and the crest of the ilium, and about an inch and a 
half nearer the mesial line than these parts : its lower end being from 
one to two rhches below the anterior superior spinous process. The 
external and internal oblique, transversalis, and transversalis fascia 
being divided to a similar extent, the peritoneum must be stripped 
from the fascia iliaca towards the mesial line, and (the ureter with 
it) must be raised from the vessel to permit the point of the needle 
being carried round it, which should be done a little above its bifur- 
cation. 

[During the past summer, my colleague at the Pennsylvania 
Hospital, Dr. E. Peace, tied the primitive iliac artery in a case of 
large inguinal aneurism of the right side, making the second in- 
stance in which this bold operation has been successfully done in 
this country. A history of the case will be found in the American 
Journal of Medical Sciences for April, 1843. — N.] 

In the operation on the upper end of the external iliac, on the in- 
ternal, or in that last described, the fascia transversalis will be found 
of greater strength than at the internal abdominal ring, and will 
probably require a freer application of the knife than in the latter 
situation. The peritoneum will, in all likelihood, separate as readily 
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from the fascia iliaca and the front of the psoas muscle as it does on 
the dead suhject. Indeed, from the admirable description given by- 
Sir Philip Crampton, it appears that the resemblance on the living 
body to the proceeding on the dead is greater than in most other 
operations on the large arteries ; for, with the exception of the 
bleeding from the external wound, and the muscular parietes, (which 
will probably have ceased ere the deep parts are exposed, although 
possibly the superficial epigastric and branches of the circumflexa 
ilii may require ligatures,) there may, in reality, be nothing to ob- 
scure the view of the vessels. Sometimes, however, an aneurismal 
tumour may be so high as to bulge through the opening ; and the 
peritoneum, with the bowels within it, may also do the same. Mott 
had great difficulties to contend with from both of these circum- 
stances, but overcame them by making a very large external wound 
(eight inches) and holding the projecting parts aside by means of 
curved spatulce and a wooden board three inches broad, either or 
both of which being more convenient in the wound, perhaps even 
more safe, than the fingers of assistants. 

Letter a on the preceding figure (230) marks the line of incision 
for the lower part of the external iliac, and b shows that for the 
upper end of this vessel, for the internal, or for the common. Let- 
ter c in the same drawing shows the course of the incision which 
was made by Sir Astley Cooper when he placed a ligature on the 
abdominal aorta. After opening the peritoneum, dividing the linea 
alba an inch and a half above the umbilicus, and as much below, 
Sir Astley, by scratching with his nail at the root of the mesentery, 
was enabled to insulate the artery, and carry a thread round it. A 
similar operation has been performed by Mr. James of Exeter ; but 
both were unsuccessful ; and more recently another attempt by Dr. 
Murray has been equally unfortunate. In the latter instance, in- 
stead of opening the peritoneal cavity, the vessel was secured by 
reaching it behind the membrane, somewhat in the manner above 
recommended for ligature of the common iliac. Such a method is 
doubtless best in dogs, in whom the vessel is usually reached by an 
incision parallel with the outer margin of the quadratus lumborum 
muscle ; but, in my opinion, a wound sufficiently long could not be 
made between the crest of the ilium and the twelfth rib on the 
human subject, and in such an incision as that for the common 
iliac the depth from the surface would be so great, that there would 
be vast difficulty in conveying the thread round the vessel. When 
Mott secured the common iliac, the distance of the artery from the 
external wound was " the whole length of the aneurismal needle ;" 
it would therefore be considerably greater were such an attempt 
made on the aorta. 

Since John Bell's celebrated case wherein he tied the gluteal 
artery, which had been cut across in a punctured wound, a similar 
proceeding has, I believe, been effected by Mr. Syme, although I 
have not heard that the operation was so formidable. Mr. Bell first 
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made an incision through the skin and " great fascia of the hip," 
two inches and a half in length into the large collection of effused 
blood ; this not sufficing, it was made " eight inches long" ; then 
the patient being in danger of bleeding to death, although " in a 
moment twenty hands were about the tumour, and the bag was 
filled with sponges and cloths of all kinds," the intrepid operator 
" ran the bistoury upwards and downwards, and at once made an 
incision two feet in length," by which he was enabled to secure the 
open vessel. The patient ultimately recovered, though he was so 
exhausted from loss of blood, that he could not be removed from 
the operating theatre of the hospital for some time after. 

For such operations no rules are required further than those in- 
culcated in various parts of this volume, nor do I consider it neces- 
sary to occupy space by describing the ingenious dissecting-room 
proceedings whereby it has been proposed to carry a ligature round 
the common pudic artery where it lies behind the spine of the 
ischium. 



CHAPTER IV. 

HERNIA. OPERATIONS. 

A hernia in a state of strangulation is that form of the disease 
which is usually of most interest to the surgeon. Under ordinary 
circumstances the management is principally confined to the patient 
and the truss-maker. The surgeon may sometimes, however, be 
consulted regarding certain tumours, whose nature may be doubt- 
ful ; and though it seldom happens that he has much difficulty in 
the diagnosis, cases are occasionally met with which may require 
more than usual care in their examination, and in some instances 
there is a degree of carelessness evinced, and such hasty conclusions 
are drawn, that much anxiety on the part of the patients and friends 
is sometimes caused by those who form too hasty opinions. I have 
known a truss ordered by a practitioner of great eminence and 
great experience of children's complaints, in an instance of a boy 
about five years of age, where the testicle was presenting at the 
lower opening of the inguinal canal, and where there was no appa- 
rent disposition to protrusion of the bowels ; and very recently an 
example has come uuder my notice where the testicle, in a some- 
what similar case, had been completely wasted away by the con- 
tinued pressure of a truss. Again, I have known the truss ordered 
and worn in instances of hydrocele and cirsocele in the adult, and 
although in the first of these affections little harm might accrue — 
excepting the anxiety of mind occasioned by the supposition that a 
rupture is present — it will be evident that the latter must in all pro- 
bability be increased. The history and diagnosis of such diseases 
need no especial notice here, and the hernia in a state of strangula- 
tion may therefore be taken under consideration. 

One of the most common tests of hernia is the presence of a 
tumour, but this cannot always be appreciated, as has already been 
stated in p. 536 ; but there are certain symptoms usually denoting 
the state of strangulation which can scarcely be overlooked : the 
pain in the abdomen — often of a gnawing, dragging kind, — nausea 
and vomiting, obstinate constipation, swelling of the bowels, thirst, 
feverishness, excited pulse, perhaps small and wiry, are all palpable 
symptoms of a strangulated hernia, more especially if a tumour of 
the kind be present. If the surgeon has not been aware previously 
of the existence of such a disease, the symptoms should be sufficient 
to induce him to question the patient on the subject, and should he 
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also be in ignorance, a strict examination of all the ordinary seats 
of such protrusions should be instituted. If a tumour be present, 
there will be pain in it from the first, which will probably extenn 
from thence over the abdomen, and now the protrusion will be more 
tense than usual, and ere long will be tender to the touch: — there 
may be inflammation on its surface as well as within. All the 
symptoms above enumerated may be present independent of hernia, 
or the tumour may be so very small as to be overlooked, or of a 
doubtful character : if, however, there be a distinct swelling in the 
ordinary site of this disease, there need be little hesitation about the 
cause of the patient's sufferings. 

Supposing the case to be one of hernia in a state of strangulation, 
as it is evident that the protrusion is in all probability the chief cause 
of the distressing symptoms, the first object with the surgeon should 
be, to return it into the abdomen by means of the taxis, as it is 
technically called, viz., applying his fingers, and pushing the parts 
into their natural position, — the method of effecting which, in an 
ordinary case, will be afterwards explained. But it will often 
happen that this manoeuvre cannot be accomplished at once, and 
therefore certain means must be resorted to in order to facilitate 
the process. Usually the first step in the treatment of such a case 
is to administer a purge by the mouth, — this being done chiefly to 
ascertain if the intestinal canal is really obstructed, and partly, also, 
under the idea that the excited action produced thereby in the mus- 
cular fibres of the intestine, may draw the protruded portion within 
the abdominal cavity again, — and either before or after a purgative 
clyster is also resorted to : then antispasmodics are given by the 
mouth and per anum, opium being administered in either way, and 
tobacco being given in the form of clysters and smoke, and a re- 
laxing effect is further produced by the warm bath. Occasionally 
warmth is applied to the tumour itself, but more frequently cold is 
put upon it by means of ether or ice. Sometimes leeches are placed 
upon the swelling, and generally blood is abstracted by the lancet, 
more especially if the strangulation be very recent, and the patient 
young and robust. The taxis often succeeds after one or more of 
such measures have been adopted ; but in many examples the efforts 
are unsuccessful, and the surgeon has to determine what is best to 
be done "next. Still unwilling to put the patient to the hazard of a 
cutting operation, he may repeat some of these accessory means. 
Purgatives, in my opinion, invariably add to the patient's distress, 
by increasing the already excited action in the intestines above the 
seat of stricture : great quantities of tepid water introduced into 
the large intestines by a long flexible tube attached to the enema 
syringe, as recommended by Dr. O'Beirne, may be of greater ser- 
vice, although not much to be relied upon either. A repetition of 
opiates and antispasmodics will seldom do harm, and occasionally 
while the patient is under the influence of one or other of these, the 
worst symptoms will disappear, and the taxis may now be success^ 
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ful, — indeed, in some instances the swelling recedes spontaneously. 
It may often be a question how long such efforts shall be continued ; 
and here the surgeon must be guided by a variety of circumstances, 
which his general professional knowledge will lead him to appre- 
ciate. If the patient be young and plethoric, the tumour small, 
hard, and tender, the abdomen tense and painful, the pulse small, 
quick, and hard, if there is incessant vomiting, and occasional 
hiccup, coldness of the extremities, great depression of strength, 
and general distress, there should be little time lost in pursuing such 
methods, more especially if any of them have been tried before ; 
but if, on the other hand, the symptoms are not sofurgent they may 
be persisted in for hours or for days. In one instance strangulation 
may produce fatal effects, although relieved within a few hours ; in 
another, the condition may be present many days, and yet perma- 
nent relief may be afforded by the taxis or by cutting. On one 
occasion a surgeon will at once feel convinced that the taxis will 
not succeed, while in other examples he may see no impropriety in 
continuing his trials in this way for half an hour, an hour, or more, 
with or without the adjuncts above alluded to. In hospital practice 
these preliminary measures have commonly been tried before the 
surgeon sees the case, and on these occasions he seldom delays as 
long as he otherwise might. 

To accomplish the intention of the taxis in an example of in- 
guinal hernia, the patient should be laid on his back, and a cushion 
should be placed under the shoulders, whilst the thigh is bent 
towards the abdomen ; the surgeon should place his fingers on the 
tumour so as to raise it a little, if it be down as far as the scrotum, 
and at the same time to apply pressure upon a large extent of its 
surface : he should then push upwards, outwards, and towards the 
peritoneal cavity, and if the attempt is to be successful, the contents 
of the sac will diminish, at first in an almost imperceptible degree, 
but towards the end of the operation, with great rapidity, and with 
a peculiar gurgling noise. To prevent a recurrence of the protru- 
sion, a truss should be afterwards worn at all periods when the 
patient is in the erect posture, or employed in any kind of exercise 
or labour. In many instances, when there is great tendency to 
protrusion, it may even be advisable to keep the instrument on 
whilst in bed. If one has been worn for a long period,' perhaps 
from infancy, and if the protrusion has never been large, it may 
probably be laid aside at last: but there may be danger in'doing so, 
even though the original sac may have been completely obliterated 
by the long-continued pressure. 

If, then, it is found impossible to reduce the contents of the sac 
by the taxis, the use of the knife becomes absolutely requisite, and 
it is my opinion that, in the majority of cases, the sooner it is 
resorted to, when once the surgeon is satisfied that he cannot 
relieve the patient in any other way, so much the greater chance 
is there of success attending the operation. The instruments for 
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this proceeding are, a scalpel, a director, and a curved probe- 
pointed bistoury, with other apparatus and assistants such as are 
usually required for capital operations. Whatever be the size of 
the hernia, a wound through the skin of three or four inches in 
length will, in general, permit of the due performance of the future 
steps ; if the tumour be small a shorter incision than this will 
scarcely suffice, and if large, a longer one will not facilitate the 
movements of the surgeon much, whilst it may increase the patient's 
danger considerably by the exposure of additional extent of textures. 
It may, however, be requisite to increase the length of the external 
opening in particular cases. The patient being on his back, with 
the knees (more. especially that on the affected side) and shoulders 
slightly elevated, the surgeon, standing between the legs or on 
whichever side is most convenient, makes an incision through the 
skin over the neck and body of the tumour, its upper extremity 
being nearly midway between the anterior superior spinous process 
of the ilium and the tuberosity of the pubes, about one inch and a 
half above the level of Poupart's ligament, and its lower about the 
middle part of the scrotum, as indicated in the accompanying 
drawing (fig. 231) ; the cellular membrane should next be divided 

Fie. 231. 




in the same line, and to nearly the same extent, so as to lay bare 
the outer surface of the sac : a small aperture should be cautiously 
made in this membrane, which should then be fully laid open with 
the probe-pointed bistoury; the apex of the forefinger of the left 
hand should now be passed upwards to the neck of the sac, and 
the bistoury laid flat upon it; the point of the latter should then 
be cautiously insinuated beneath the stricture, which must be 
divided by turning the edge and pushing it upwards and forwards, 
so as to cut the anterior part of the neck of the sac, and all struc- 
tures over it which seem to cause or assist in forming, the stricture : 
the knife being withdrawn, the bowel is then to be pushed gently 
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upwards until it recedes into the abdomen, when the wound must 
be stitched, and covered with a thick broad compress (a soft towel 
answers very well), which should be retained by means of a roller 
passed in the figure of 8 round the thigh and pelvis. The two 
hands and the bistoury are here represented (fig. 232) in the usual 

Fig. 232. 




attitude on these occasions. The edge of the knife may be supposed 
to have been turned towards the stricture, and it will be evident that 
its point may be raised either with the right hand, or with the fore- 
finger of the left. It has been the custom of some teachers to 
recommend that the point of the bistoury should always be kept 
close upon that of the finger, and that the stricture should be 
divided by describing part of a circle with the right hand, — a 
manoeuvre which evidently could not be accomplished in a deep- 
seated stricture, as it often is, without making a much more exten- 
sive wound than the circumstances demand. 

These instructions will give a general idea of the style and 
nature of the operation : but to make the description more useful, 
it will be necessary to treat at greater length of the various steps, 
and also to refer to the ordinary appearances presented by each 
texture as it is exposed and divided. 

If the hernia be of recent formation, the cellular tissue and fat 
will differ little in appearance from the ordinary condition in their 
natural state ; but if the protrusion has been of long standing, in all 
likelihood the structures between the skin and sac will be much 
attenuated. Towards the neck of the sac, however, the textures 
will resemble the natural condition of the abdominal parietes. 
After the division of the skin, it is customary to raise a little cellu- 
lar tissue with the forceps, and to cut it by carrying the knife hori- 
zontally ; a director is then passed into the little opening thus made, 
and pushed under a thin layer of cellular texture in the direction of 
the incision through the skin, and the part thus raised is divided by 
carrying the point of the knife along the groove of the director; by 
similar proceedings the subjacent structures are incised, until the 
sac is laid bare ; in some instances the director being used perhaps 
only once or twice, and in others four or six times, according to the 
thickness of the parts or the boldness of the operator; a small 
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aperture should then be made into the sac, by cutting cautiously 
with the point of the blade ; or if there is any fear of passing so 
deep as to endanger the contents, the forceps and knife should be 
used as when the cellular texture has been divided in the previous 
steps of the operation : a probe-pointed bistoury, such as is repre- 
sented at p. 79, should then be passed into the opening, and carried 
upwards and downwards, so as to expose the contents. 

It is not easy in many instances to distinguish between the out- 
side of the sac and the cellular texture over it ; but in general there 
is no difficulty in perceiving when the sac is opened, partly by the 
escape of fluid effused from the serous surfaces, as well as by their 
comparative smoothness. In some the fluid is in small quantity, but 
in others it is to the extent of many ounces, particularly when the 
hernia is large, and has been for a considerable time in a state of 
strangulation, and it is commonly of a dark colour. The protruded 
parts are in general easily recognised, as much by their colour as 
the smoothness of their surface. In some few examples the colour 
is scarcely different from that of the natural condition, but in most 
it is of a dark brown, similar to that of chocolate. In some cases 
the sac of an inguinal hernia is scarcely thicker, if at all, than the 
peritoneum in its usual state ; but often it is considerably so, both 
in this respect and in density. 

In opening the sac, there is no occasion to carry the incision so 
high as its neck, nor so low as its fundus ; if the tumour be small, 
this latter step can scarcely be avoided ; but if it be large, the in- 
cision should never be carried so far, unless there be something 
peculiar in the case, such as the adhesion of part of the contents to 
the surface of the sac, when it may be advisable to use the knife 
more freely. 

If the hernia is of recent occurrence, and has protruded in the 
course of the cord, it may be requisite to pass the point of the finger 
a considerable way up the canal, before the seat of stricture can 
be ascertained ; a portion of the tendon of the external oblique may 
even require to be slit up before the neck of the sac can be exa- 
mined in a satisfactory manner ; but if the disease has been of long 
standing, even if the descent has been through the whole canal, the 
upper or inner opening (in the fascia transversalis) is in general not 
far distant from that in the tendon of the external oblique, having 
by a gradual process passed downwards (or been in a manner 
dragged by the weight of the protruded viscera) until it has come 
nearly opposite the latter part, so as to have made the passage from 
the sac into the abdomen nearly direct, and diminished the length 
of the canal, if it can now be called so, to merely the thickness of 
the abdominal parietes in this situation. In the first of these in- 
stances, when the hernia takes an oblique course, the division of the 
tendon of the external oblique to a small extent may permit the 
return of the protruded parts ; it may be necessary, however, to 
cut deeper, and divide the lower margins of the internal oblique 
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and transversalis muscles, or the conjoined tendons, or perhaps the 
neck of the sac, with a portion of the fascia transversalis ; and in 
the instance where the upper extremity of the canal has comedown 
opposite the lower, the whole of these structures will, in all likeli- 
hood, assist more or less in forming the stricture — at all events in 
cutting it, a small portion of each of them will probably be divided. 
At this step of the operation the bistoury should be nearly in a 
parallel direction with the linea alba, and the upper margin of the 
opening should be the seat of division. The epigastric artery will 
be either on the inner side of the neck of the sac or on the outer, 
as the case happens to be an oblique hernia or a direct one ; but as 
the surgeon can seldom be certain as to the nature of the case, it 
will be better on all occasions to follow the above directions, as 
this vessel will thus be less endangered than if the incision were 
carried outwards or inwards, under the supposition of the hernia 
being oblique or direct, as to which points the operator might find 
himself mistaken. In dividing the stricture, the point of the knife 
should be raised from the finger, or it may be gently pushed up- 
wards and forwards by the latter until about one eighth or one 
fourth of an inch of the textures has been cut, when an attempt 
may be made to reduce the contents of the sac ; a little pressure 
should be applied on a part of the bowel nearest the neck of the 
sac, and if it recedes, the remaining portion will be readily made 
to follow ; if part of the contents of the bowel — even a small quan- 
tity of air — can be squeezed into the canal within, the reduction 
will be much facilitated. If any portion of the omentum be down, 
it must next be returned, by pushing in that part first which is 
nearest the abdomen. 

If there are extensive adhesions it may be found impossible to 
reduce the protruded viscera, and in such a case all that the surgeon 
can do is to divide the stricture freely ; if, on the other hand, the 
adhesions be slight, they may with propriety be destroyed, when 
reduction may be accomplished. In some instances it is proper 
practice to remove a portion of the omentum when it has become 
much altered in shape, and perhaps irreducible ; in such a case a 
ligature should be applied above the part about to be divided, one 
end of which should be left hanging out of the wound, after the 
upper portion of the omentum has been reduced : in other cases it 
may be advisable to leave the intestine unreduced, after having cut 
the stricture, in consequence of sloughing, or a disposition towards it. 

If, unfortunately, the intestine is wounded during the operation, 
which occasionally happens, chiefly through the rashness and care- 
lessness of the operator, then there is no better course of procedure 
than leaving the aperture at the mouth of the sac, and retaining it 
there by means of a stitch through the bowel and the latter part — 
care being taken to keep the orifice in such a position that the con- 
tents of the gut will have free egress through the wound, without, 
passing into the peritoneal cavity of the abdomen. Should the 



HERNIA. OPERATIONS. 559 

patient survive, and if there is an artificial anus, there will be 
plenty of time afterwards to consider what is best to be done, and 
whether Dupuytren's mode of practice may be resorted to. 

It has not been my design in this work to dwell at great length 
on any individual operation ; and though I have been more particular 
in describing that for hernia, with its difficulties and dangers, than 
with most others of which I have treated, the reader must not 
suppose that the subject has been exhausted; on the contrary, I 
have confined my remarks to the leading characteristics of the 
disease and the operation, as they have presented themselves to me 
in a considerable series of cases, occurring both in my own practice 
and that of others. It is well known among practical surgeons, that 
in different instances of hernia, when the knife is required, appear- 
ances will present themselves which no former experience could 
have anticipated, and it is in such examples that the real difficulties 
are encountered: even allowing that these are productive of no em- 
barrassment to the experienced surgeon, it must be admitted by all 
who have frequently performed this operation, that no language can 
sufficiently explain the different appearances which may from time 
to time be the cause of serious impediment. These remarks will 
be sufficiently appreciated by any one who has already had ex- 
perience in such proceedings, and I shall add nothing more on the 
present occasion regarding this subject, than merely refer to the 
difference in the description of the anatomy of the inguinal canal 
and of the operation : in the first, various textures have been spoken 
of under different names, whilst in the latter I have given a general 
direction to cut through every texture (without specifying each 
fascia) between the skin and the sac or its contents : the one style 
answers the purposes of the anatomist, the other, viz., that of con- 
sidering all the textures or fasciae, as one layer, is, or ought to be, 
the view which the surgeon should take of the operation : this layer 
may be thick or thin, and may be divided with a few strokes of the 
knife, or require its repeated application, as has been clearly pointed 
out in the preceding pages. 

If a femoral protrusion be small and of recent date, the textures 
covering it will resemble the natural condition ; — there will be a 
considerable quantity of fat and cellular tissue to divide ere the sac 
is exposed ; and, on the other hand, if it be large and of considerable 
standing the skin and other tissues may all be found remarkably 
thin. In some instances of old date, when the tumour has never 
attained a great size, the sac is found a quarter or even half an inch 
in thickness ; but in general it differs little in this respect from the 
usual condition of the peritoneum. 

Before resorting to the knife the taxis must be tried, and in ap- 
plying pressure with the fingers backwards, and slightly upwards, 
too much attention cannot be paid to the position of the thigh, 
which should be bent upwards on the pelvis, whilst the patient is in 
a horizontal position, with the chest a little elevated on a pillow. 
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The muscular parietes of the abdomen, as well as Poupart's 
ligament, are thoroughly relaxed in the above position, and if the 
fingers be judiciously applied, every fair chance is thus given to 
this method of procedure. It often happens, however, that the 
surgeon does not deem himself warranted in applying much pres 
sure with his fingers ; indeed, in many instances, from previous ex- 
perience, he can form a tolerably accurate idea as to the likelihood 
of his efforts being successful or otherwise as soon as he places his 
fingers on the protrusion, and he proceeds at once to divide the 
stricture with the knife. A single incision about three inches in 
length, as exhibited by the dotted line in the accompanying draw- 
ing (fig. 233) will, in general, permit of all the requisite steps to be 

Fig. 233. 




performed with facility. If the tumour be of considerable size it 
may be made longer ; but in such a case an incision of this kind 



of this 



or of this 



, (I generally pre- 



fer the last,) will be better : two or three flaps can thus be raised, 
and the parts can then be more clearly distinguished. After the in- 
teguments have been dissected from the tumour, it is not necessary 
to clear away each succeeding layer in the same manner, — a single 
line of division being all that is required. The dissection must be 
conducted much in the same manner as is described in the opera- 
tion for inguinal hernia : whatever is the thickness of the coverings, 
they must all be divided : and when the sac is opened, the finger 
must be pushed up towards the seat of stricture ; a probe-pointed 
bistoury must then be passed a little higher than this part, and its 
edge being turned against the stricture, an incision about one-fourth 
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of an inch will in general suffice to permit the reduction to be ac- 
complished. 

With regard to the seat of stricture in this kind of hernia, it will 
almost invariably be found in the crural ring itself. It is customary 
for some surgeons to speak of Gimbernat's ligament as being the 
seat of stricture ; but, in my opinion, it is not more so than any 
other part of the ring ; and the idea is quite erroneous, that because 
this structure happens to be cut to permit the protrusion to be re- 
duced, it has been the sole cause of the stricture. I think there can 
be little doubt as to the propriety of dividing this ligament to the 
extent already mentioned, and the reasons may be stated in a few 
words : the knife cannot be carried outwards without endangering 
the common femoral vein, and it cannot be conveniently passed 
behind the protrusion, so as to open the back part of the ring, nor 
if it were so could any texture be divided likely to relieve the 
tightness ; if it be carried in front, Poupart's ligament may be cut 
with facility ; but the parts will be thus rendered so weak that a 
protrusion may afterwards happen in the cicatrix ; there is thus then 
only another side of the ring left, and that is formed by Gimbernat's 
ligament, which seems to me by far the most eligible part for the 
enlargement. When the aperture is thus cut its diameter is in- 
creased, and the stricture is consequently removed. 

In some instances the stricture may be relieved by dividing the 
upper horn of the crescentic margin of the fascia lata where it is 
attached to Poupart's ligament ; it does not follow, however, that 
this part has consequently been the cause of constriction, for the 
effect of the incision has been to enlarge the ring, and thus relax 
the real seat of stricture ; nor do I suppose that the plan would 
answer in any instance where the latter is very tight : on some 
occasions, after having cut this part, I have not been able to push 
the bowel up, and have therefore passed the instrument a little deeper, 
and divided Gimbernat's ligament with the desired effect. It is un- 
doubtedly easier to get at Poupart's ligament in this operation than 
at Gimbernat's ; but the objection I have already stated to the di- 
vision of this texture seems to me a good one ; the edges of the 
ligament will never come close again, and there must be a certain 
relaxation of the parts afterwards ; for however firm the cicatrix 
may be supposed to make them, it is certainly no unusual thing to 
see instances of protrusions occurring after the wound has com- 
pletely closed. I do not conceive that there is any serious danger 
of injuring the spermatic cord in cutting Poupart's ligament, as the 
knife ought never to be carried so high. 

The slight additional difficulty of reaching Gimbernat's ligament 
ought not to deter the operator from dividing it in preference to the 
mode last referred to, and the only objection to this proceeding that 
I can perceive is, the risk of dividing the obturator artery, should 
it happen to originate from the epigastric, and run downwards to 
the obturator foramen along the inner side of the neck of the sac, 
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parallel with the margin of the ligament. This risk has, I am in- 
clined to think, been very much exaggerated, for although the irre- 
gularity is of common occurrence, as proved by the statistics of 
the dissecting-room, no average has been yet given of its presence 
simultaneously with the hernia, nor would such a calculation be of 
any great practical value. In such a calculation it would be ne- 
cessary to ascertain how often the artery runs on the inside of the 
neck of the sac, and how often on the outside ; for it is by no means to 
be supposed that when the irregularity is present, and a hernia oc- 
curs, it must of necessity pass in such a way as to leave the artery 
on the inner side of the neck of the sac so as to be endangered in 
the division of the margin of Gimbernat's ligament. Even supposing 
that the vessel is present in this unusual position, I believe that this 
texture may be cut to the requisite extent without at the same time 
dividing the artery ; and with this object the point of the bistoury 
should alone be passed beyond the margin of the ligament; indeed, 
there is no advantage in passing the instrument deeper than is 
sufficient to allow its cutting edge to come in contact with the part 
to be divided, and if this be attended to, the obturator artery will 
in all probability escape, although it may even be in close contact 
with the neck of the sac and ligament of Gimbernat. At the worst, 
the accidental division of the vessel does not appear to be fatal in 
all instances, as one case, at least (occurring in Dupuytren's hands) 
proves, where the vessel was wounded, and the occurrence was not 
even suspected until the death of the patient three weeks afterwards, 
from disease in the bowels, when a clot of blood in the site of the 
wound led to the detection of the injury. 

After the operation for crural hernia the edges of the wound 
should be brought into contact by stitches, and a pad should be re- 
tained over the parts by a bandage, as in the case of the inguinal 
protrusion. 

In relieving the stricture in either crural or inguinal hernia, the 
utmost care should be taken to avoid injuring the contents of the 
sac. I have known the point of the bistoury thrust into the bowel 
in attempting to pass it within the stricture, and in the crural pro- 
trusion there is considerable danger of committing this error, unless 
great caution be used. If the tumour is large, or if the stricture is 
deeply seated, the bowels are apt to turn up over the finger when 
the bistoury is on its anterior surface preparatory to dividing the 
stricture, and if the extent of cutting edge be great there is a risk 

Fig. 234. 




of the intestine being wounded : — to avoid this, an instrument, such 
as the one here represented (fig. 234), where the cutting edge is of 
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small extent, may be advantageously used. Some have even re- 
commended a bistoury with a sliding shield, by which the sharp 
margin may be diminished to the smallest possible extent. The 
bleeding from the external wounds in these operations (from the 
superficial epigastric, perhaps, or the external pudendal branches) 
seldom causes any annoyance, and ligatures are rarely necessary. 

In the operations above described, the ordinary method of open- 
ing the sac has been recommended ; but in large protrusions it 
would unquestionably be highly desirable to return the contents 
without thus exposing the peritoneal surface. In the majority of 
such cases, the stricture may be divided without penetrating the 
sac; but in some instances, even after this has been done, the pro- 
trusion cannot be returned in consequence of adhesions. If there 
were reason to suppose that these were of old standing — as, for 
example, — in an instance of long continued irreducible hernia, — it 
might be a question whether the contents should be exposed, but if 
it were probable that the adhesions were slight and of recent date, 
and, further, if it were supposed possible to succeed in dividing 
them, and then returning the viscera, the sac should be opened, but 
by a wound not larger than may be absolutely necessary to effect 
the objects in view. Even in small herniee, it has been proposed to 
relieve the stricture without opening the sac. The practice was 
resorted to by Petit and Monro, and in more modern times has re- 
ceived the sanction of Sir Astley Cooper, Mr. Key, Mr. Lawrence, 
and other surgeons of distinction. I am not aware, however, of 
any practitioner of the present day having had such experience in 
this mode of procedure as Mr. Luke, of the London Hospital. In 
a conversation which I lately had on the subject with that gentle- 
man, he informed me that his operations had been very unsatisfac- 
tory in their results until he adopted the plan in question, when he 
found that instead of losing every third patient, or about that 
average, he had only lost two out of nearly forty on whom he had 
operated without opening the sac. Experience such as this ought 
assuredly to have great weight, and should, along with Mr. Key's 
excellent Memoir, go far to attract still greater attention to the 
practice. I have myself adopted it in several instances ; but need 
not dwell further upon it than to express my conviction, that the 
practice is worthy of far more consideration than it at present 
meets from the generality of practitioners. The dressing of the 
wound and after-treatment should be the same whether the sac has 
been opened or not, and in all instances the patients, when again 
able to move about, must be enjoined to wear a truss as carefully 
as if an operation had not been performed. The cicatrix in these 
individuals gives no security against a second protrusion. 

For further valuable information, which every practical surgeon 
should possess, I must again refer to the works of Cooper and Law- 
rence, both regarding the kinds of hernia particularly alluded to 
above, as also the umbilical and other rarer forms of the disease. 
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The modern proposals, by Gerdy, Guerin, and others, of causing 
the obliteration of the sac or its neck, have as yet met with few 
advocates in this country. The subcutaneous incisions of the latter 
gentleman have not, in so far as I am aware, been put into execu- 
tion by any of our surgeons ; and the ingenious practice of Gerdy 
of turning in the sac of a large inguinal hernia, as we might the 
finger of a glove, and using stitches to keep the part in this position, 
has, to my knowledge, been only once done in England. Mr. 
Bransby Cooper succeeded in this way in partially relieving a person, 
who was disabled from active occupation in consequence of a large 
hernial protrusion through the inguinal canal, which could not be 
retained within the abdomen by any of the usual means. Under 
ordinary circumstances it is doubtful in how far the surgeon would 
be justified in adopting such a procedure. 



CHAPTER V. 



OPERATIONS ON THE KECTUM. 



Various operations are demanded on and near the lower end of 
the rectum. An aperture may be required in the perineum in case 
of imperforate anus, and here the proceedings may be simple or 
complicated according to circumstances. 

A few days ago I saw an instance in a new-born infant, where 
the opening at the lower part of the rectum was so small that the 
meconium could be discharged only by drops : a large collection 
above had taken place, and the protrusion in the perineum was con- 
siderable. A probe-pointed bistoury was introduced, and four 
notches were made, which permitted a most copious evacuation. 

If, as often happens, the rectum is closed below by a thin portion 
of skin only, its projecting extremity, as the meconium collects, will 
soon become so distinct that there can be no hesitation in passing 
the point of a knife through the obstruction, and thus giving vent 
to the matter. In such an instance a crucial incision will be ad- 
visable, and it will be proper also to watch the healing of the wounds, 
lest the opening become too small. 

In examples when the anus alone is imperforate, and where the 
gut immediately above is fully developed, the sphincter and levator 
muscles are, in all probability, entire, and the parts shortly after 
operation will appear as if nothing had ever been wrong. 

But the bowel may be much deeper, and a freer use of the knife 
may be required. Here the wound must be made in the usual site 
of the anus, and carried sufficiently deep to reach the end of the 
gut. This, however, cannot be accomplished in all instances, for 
the termination of the intestinal canal may be so high that it does 
not reach the cavity of the pelvis at all, or if it does, the surgeon is 
reluctant to carry the instrument so deep in case of wounding the 
bladder, peritoneum, or iliac arteries. The latter vessels must be 
closer to the wound than might be imagined, for in such a young 
subject, when the finger is passed deep, the sides of the pelvis can 
be readily felt — indeed, it is in close contact with them. 

Occasionally the gut opens into the bladder or urethra, when, if 
its lower end cannot be reached, an incision must be made into one 
or other of these parts. A case of the kind once came under my 
own care, the particulars of which were published in the 36th 
volume of The Edinburgh Medical and Surgical Journal. An open- 
ing was made into the neck of the bladder as was supposed, and 
the operation was, in as far as circumstances would admit, per- 
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fectly successful. The boy lived and throve till he was six years 
old, when he died of disease of the lungs. Although it may be 
doubtful if there was a sphincter or levator here originally, he had 
the command over the aperture and the urinary apparatus that 
children usually possess. Occasionally when his bowels were loose, 
a few drops of faeces would come by the urethra, and he was wont 
also to discharge part of the urine by the artificial opening. On 
several occasions small hard urinary deposits were discharged from 
the anus, and T had to extract one about the size of a hazel-nut. 
Often his mother had to remove small seeds and barley-pickles 
from the orifice of the urethra, and once she extracted a small por- 
tion of bone which he had swallowed in his food. On inspecting 
the parts after death I found that the bowel terminated in the mem- 
branous portion of the urethra, by an aperture about the size of a 
lancet puncture, and not in the upper end of the bladder as was at 
first imagined. 

When the infant cannot be relieved by an opening in the peri- 
neum, the sigmoid flexure of the colon may be cut into through an 
opening made in front, (as was originally proposed by Littre,) or 
any other portion of the large intestine which might happen to be 
prominent. The descending colon, as was recommended by Cal- 
lisen, perhaps even the sigmoid flexure, may be reached behind 
where not covered by the peritoneum, and thus that membrane may 
be avoided ; but such proceedings have been attended with indif- 
ferent success, and considering the condition in which the patient 
is afterwards left, with an artificial anus in the side, constantly per- 
mitting the escape of the contents of the bowels, such results are 
scarcely to be regretted. 

In the adult the lower part of the intestine in some individuals 
becomes completely obstructed, by the contraction of a stricture, or 
in the progress of scirrhus and cancer of the rectum. Amussat in 
such a case, has strongly recommended the formation of an arti- 
ficial anus higher up, and has succeeded in relieving several patients 
in this way. Mr. Teale of Leeds, Mr. Alfred Jukes of Birming- 
ham, and others have performed such operations. The latter gen- 
tleman has published some drawings of the parts, in an instance 
where he opened the descending colon behind the peritoneum in the 
lower part of the lumbar region : his patient died on the sixteenth 
day, and one upon whom Mr. Teale operated in March 1842, died 
on the seventh day after. 

Operations are frequently required in cases of hemorrhoids. 
During the inflamed condition of these tumours, such treatment is 
seldom advisable. The ordinary means of subduing that disease — 
such as leeches, fomentations — especially those which are termed 
anodyne, rest, the horizontal position, and laxatives, form the only 
reasonable method of practice in such instances, although some- 
times when one or more of the inflamed projections are very hard 
and prominent, a lancet may be advantageously thrust in, or if the 
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base be not extensive, the scissors may be used to snip away the 
greater part of the disease. But in general, such interference 
cannot, in my opinion, be deemed good practice. I believe, how- 
ever, that in the chronic condition of such tumours much more 
may be done by active surgical interference than is commonly sup- 
posed. Here I allude principally to that relaxed and vascular con- 
dition of the mucous membrane of the gut which is far from being 
unusual in the adult, and which is the cause of so much distress 
whilst at stool, both from the copious discharges of blood and mat- 
ter, as also from the eversion or prolapsus which occurs at the 
time. I may also include those examples where one or more hard 
tumours are connected with the inner part of the verge of the anus, 
which protrude on these occasions, or sometimes escape through 
the sphincter whilst the person walks, and for a time become, in a 
manner, strangulated. 

In either of these instances, supposing that the ordinary treatment 
by means of astringent lotions and applications in the form of de- 
coctions and ointments, and a due regard to the state of the bowels, 
exercise, and so forth, produces no benefit, I should strongly advise 
the removal of the offending parts by means of ligatures, as being 
preferable to the knife or scissors. Such a proceeding as the fol- 
lowing may be resorted to : The patient having had the gut cleared 
by an enema of warm water, should be desired to lean upon a bed, 
present his breech to the surgeon, and strain so as to cause the 
lower part of the mucous lining to protrude : then the surgeon 
should, with a curved needle in a handle, (p. 41,) introduce a very 
stout thread or thin whipcord through the base of the part intended 
to be removed ; next the instrument should be thrust across at right 
angles to the course which it first took, and another ligature being 
thus inserted, each should be divided into two, and by drawing a 
firm noose on all four, the part will be completely strangled ; and, 
provided the threads have been drawn sufficiently tight, will drop 
off in the course of five or six days ; after which the sores will 
speedily heal, and the annoying state of the rectum will be per- 
manently cured. 

If the relaxed and vascular mucous membrane, or the tumour, be 
removed with cutting instruments, the hemorrhage may be very 
troublesome ; and, besides, larger open wounds will be left, which 
will heal slowly, and possibly the interior of the gut may after all 
remain of a more capacious size than may be desirable. By the 
proceeding above recommended it will be observed that, besides 
avoiding all bleeding, — not more than a few drops of blood will be 
lost, — the interior is contracted in diameter at once ; for, supposing 
the punctures to be about an inch separate, when the threads are 
drawn tight the part included in the different loops will be com- 
pressed into a size so small, that when the slough separates the 
open sore will not be larger than may be covered with the tip of a 
finger. Judging from my own experience of this practice, I have 
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no hesitation in stating, that it seems to me so superior to the other 
modes alluded to, that it should always be preferred. In such a 
proceeding, as in many other operations in this region, the patient 
may for several days after have difficulty in voiding urine; indeed 
there may be complete retention. The catheter, however, will 
seldom be required, as a little camphor and hyoscyamus, or such 
like remedies, with the hip-bath, will seldom fail to put all to 
rights. 

Suppuration in the vicinity of the anus may be treated according 
to those general principles contained in the chapter on abscess in 
the first part of this volume. This is one of those instances where 
the practitioner should make an opening at an earlier period than 
he might possibly deem necessary in many other parts ; for if an 
external incision be not soon made, the matter may perhaps burst 
into the rectum, and thus the case may become more complicated. 
Under almost any circumstances, the sac of the abscess is likely to 
pass into that condition termed sinus, when the treatment may be 
such as is recommended in the chapter on this subject. It will 
rarely happen that the sinus (here technically termed fistula in ano) 
does not require to be laid open. Occasionally such cavities close 
spontaneously, but it much more frequently happens that the aper- 
ture remains patent, and continues to discharge a thin matter, 
which keeps the patient's linen constantly in a filthy condition, 
unless he wears some covering upon the part. Sometimes the end 
of the sinus closes for a time, and the patient fancies himself cured ; 
but ere long an uneasy sensation, perhaps throbbing, is felt in the 
vicinity, and at last the cicatrix bursts, and the discharge becomes 
as copious as before. The opening may be single, double, or 
more; it may be on the skin or mucous membrane; or possibly 
the sinus may open both on the skin and gut. Sometimes two 
openings will run into one sinus, and in other instances several 
fistulas may exist around the anus. The external end of the sinus 
may be close to this aperture, — an inch off, or even two or three, 
— it may be towards the scrotum or in the direction of the sacrum, 
but is most frequently at one side, and usually about midway 
between the anus and the tuber ischii. The opening in the mucous 
surface may be close on the verge, or it may be high within the 
rectum. Some authors have asserted that the inner opening is never 
beyond an inch from the anus— it rarely is; but I have myself laid 
open a sinus as high up as the blade of a bistoury would reach, and 
have often treated cases at intermediate distances. In one instance, 
then, as may be perceived, the length and thickness of parts 
between the fistula and the gut will be considerable, whilst in 
another the partition will be short and thin,— perhaps not more 
than the thickness of the gut itself, — nay, even the mucous lining ; 
tor occasionally matter will so burrow between the muscular fibres 
and the latter membrane as to establish a fistula, and one which is 
more apt to be overlooked than those of a conspicuous kind. 
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The operation for fistula may be performed thus : — The patient 
should lean over the margin of a bed, table, or back of a stout 
chair, and the surgeon should seat himself sufficiently low to get a 
clear view of the perineum : he should then introduce the end of a 
probe-pointed bistoury (p. 79) through the external opening, and 
push it slowly along the sinus until it reaches its upper extremity; 
then the point of the forefinger of the left hand, smeared with oil, 
should be passed into the anus, and if the instrument has not yet 
penetrated the gut, he should cause it to do so, either through the 
opening in this situation, — supposing that one is present, — or he 
should thrust it through partly by pushing with his right hand, and 
partly by scratching with the nail of the left over the point of the 
blade ; and as soon as this is accomplished the bistoury and finger 
must be drawn downwards, much in the attitude here represented, 
(fig. 235), so that all the textures between the sinus and the rectum 
are divided, and thus the two are as it were thrown into one chasm. 
In some instances it may be found most convenient to hook the 
apex of the finger behind the point of the blade, and thus in a 
manner to force the cutting edge through the parts which must be 
divided. It is scarcely requisite to point out, that if the opening in 
the skin has been some way from the anus, the sphincter muscle 
must be divided in the incision; indeed, with few exceptions, the 
success of the operation seems to depend chiefly on this circum- 
stance. When the sinus is thus laid open, it is well to push the 

Fie. 235. 




finger into the track to ascertain that there has been no off-set from 
it. Frequently a space may be discovered under the skin, and the 
knife should be so used as to expose it fully. A slip of lint moist- 
ened with oil should then be passed to the bottom of the wound, 
and the patient be kept in bed until the cavity heals by granulation. 
Doubtless in such cases much depends on the manner in which the 
operation is performed, but much also may be attributed to the care 
in dressing ; for unless the lint (usually, after the first occasion, 
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covered with a little spermaceti ointment) be kept in the bottom of 
the granulating surface, the external part of the wound may close, 
and a sinus still remain. This, however, but rarely happens ; whilst, 
on the other hand, with every attention, after a well-executed ope- 
ration, ulceration or abscess may come on, new sinuses may form, 
and the proceedings may all require to be repeated. In such a 
case, as indeed in all instances of fistula in ano, it may be well to 
ascertain the condition of the patient's lungs ; for the coincidence 
of fistula with disease of these organs is often remarkable. I need 
scarcely state that a surgeon would seldom be justified in interfering 
with a sinus under such circumstances. But fistula in ano will 
sometimes show itself when there is no suspicion of disease in the 
chest. Some time ago I had occasion to lay open a sinus on the 
verge of the anus in a man about fifty years of age, whose appear- 
ance did not in any way betoken even a disposition to chest affec- 
tions : at first the wound went on favourably enough, but in three 
weeks, when it should have been nearly healed, its condition was 
much the same as within a few days of the operation, only that 
there seemed less action on the surface : it continued thus for 
nearly two months, notwithstanding every variety of treatment 
which could be feasibly resorted to, both as regarded local and 
constitutional means, when more decided change of air was 
recommended. During all this time there was no complaint of 
any pain within the chest, — no circumstance to lead to suspicion 
even that something was wrong, — yet in the course of three 
months this person died of rapid consumption, the wound keeping 
open all along. 

If two or more sinuses are present, they should be exposed in the 
same way, at the same time, and treated in a similar manner. On 
one individual I have laid open five deep sinuses at the same period, 
and after he had been repeatedly operated on before by another 
practitioner. By great care on the part of my assistant, Dr. George 
Williamson, now of the Hospital Staff, Fort Pitt, all these wounds 
healed kindly from the bottom, and the patient was ultimately 
enabled to resume his duties as assistant-surgeon in the Navy. 
Here there was complete loss of power over the sphincter for a con- 
siderable time ; but ultimately this unfortunate condition wore off. 

Unless the wound be very deep, there is seldom any bleeding 
likely to do harm. Should it be more copious than may be desired, 
the wound should be firmly stuffed with lint, and a pad should be 



retained over it by a 



bandage. 



If the sinus is on the left side of the perineum, the surgeon may 
find it most convenient, when the patient stands as above directed, 
to use the bistoury in the left hand ; or if he has not sufficient ambi- 
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dexterity for this, he may have the patient placed on his back, with 
his knees in the air, as for lithotomy. In any position a couple of 
stout assistants will be of service to keep the patient steady ; for if 
he is at all unruly, as often happens, the proceedings will be rendered 
somewhat annoying, and possibly the blade of the bistoury may be 
broken during the struggles, and remain in the wound. I have seen 
this happen in the hands of a most dexterous operator ; and at all 
times whatever force may be used with this instrument, care should 
be taken that the blade does not wheel round, so as to be strained 
sidewise, for it is then very apt to snap. The cutlers often erro- 
neously make a kind of notch near the heel of this instrument, 
which causes it to be very deficient in this situation ; and it is here 
where it usually breaks. The flat surface of the blade should slope 
gradually from the handle to the point. 

The division of other sinuses in the perineum, such as those con- 
stituting urinary fistula?, require no especial notice here, neither does 
it seem necessary to refer particularly to the manner of introducing 
instruments into the rectum, although cases requiring such mani- 
pulations are of frequent occurrence in the practice of surgery. Here, 
as in other parts of the body, the young surgeon should accustom 
his finger to the examination of the interior of the gut, whether for 
the sake of ascertaining the condition of the tube itself or the con- 
tiguous parts, such as the bones, prostate gland, and neck of the 
bladder, (as already adverted to at p. 541,) or for detecting the 
presence of foreign substances. In the latter instance it is occa- 
sionally requisite to introduce instruments, perhaps lithotomy or 
midwifery forceps to extract large substances, such as pieces of 
wood and stones, which have been introduced by the persons them- 
selves. In the Medical Gazette for 19th August, 1842, Mr. Russel, 
of Aberdeen, gives the history of an individual who seemingly has 
a remarkable propensity for introducing stones within the anus: 
he (the patient) himself had extracted, after the surgeons had 
failed, one weighing thirty-two ounces, and another had been re- 
moved with midwifery forceps by Dr. Moir, six months previously, 
weighing twenty-nine ounces. In the same journal, for 18th Feb- 
ruary, 1842, there is a case related where Mr. B. Phillips extracted, 
after the patient's death, a portion of a walking-stick ; and several 
examples of a similar nature are referred to. In some instances 
the fingers will suffice to extract a small object, such as a bone 
which may have been swallowed and been arrested in its course 
downwards in this part of the canal ; and on some occasions the 
finger may be most advantageously used in severing and extracting 
portions of hardened feculent matter on which ordinary enemata 
produce no effect. 

The removal of the anus and a portion of the rectum for malig- 
nant disease, such as scirrhus and open cancer, as recommended 
and followed by Lisfranc, seems to have few advocates in this 
country. My old colleague Mr. Lizars used occasionally to per- 
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form the operation, and I have seen one of his cases where, in a 
man of middle age, he had, some years before, removed several 
inches of the tube. The parts appeared as if no such proceeding 
had been resorted to, and the patient had complete power over the 
remaining portion of the bowel. Mr. Lizars was in the habit of 
removing the verge of the anus in that condition wherein I have re- 
commended the use of ligatures, and operated thus : — The breech 
being properly presented, he seized the swollen and protruded parts 
with a volsellum (p. 473,) with which he pulled them still further 
down ; next with a bistoury, he effected their separation, by incisions 
made in the line of the circumference of the gut, and then he stuffed 
a large hard compress, previously prepared for the purpose, into the 



wound, which he retained firmly by means of a 



bandage, 



and thereby suppressed all bleeding. A similar process was fol- 
lowed, when larger portions of the gut were removed, the operations 
being similar in most respects to those done by Lisfranc. I have 
not in my own experience met with an instance where I deemed 
such a proceeding advisable. 



CHAPTER VI. 

OPERATIONS ON THE SCROTUM, TESTICLE, PREPUCE, AND PENIS. 

On the scrotum a variety of operations are required, but few can 
be done on the dead subject, so as to give an idea of what they 
may resemble on the living. The treatment of hydrocele forms, 
perhaps, the largest proportion of the ordinary surgeon's duties in 
this situation. Here a variety of methods must from time to time be 
resorted to, notwithstanding the very general application of that by 
injecting port wine and water. First, after it has been ascertained 
that the ordinary means of promoting absorption, such as are al- 
luded to in the chapters on inflammation and its consequences, in the 
early part of this volume, have been found to be of no avail, as will 
usually be the case, the fluid must be withdrawn from the tunica 
vaginalis, — a proceeding which may be accomplished in a variety 
of ways, the most common being by means of a trochar and canula. 
The manoeuvre may be effected thus: The scrotum should be 
seized in the left hand, gently raised, and squeezed so as to render 
the skin very tense in front ; then the point of the trochar held in 
the right hand, with the apex of the forefinger almost close upon it, 
should be thrust into the front of the swelling, about midway be- 
tween its upper and lower end, at any interval between the vessels 
in the scrotum. As soon as the instrument has entered, which will 
be readily known by the cessation of resistance, the finger must be 
raised ; and, as the trochar is withdrawn, the canula should be 
thrust somewhat deeper, where it must be allowed to remain until 
the fluid has run off, when it may be removed. 

If the part above referred to be selected, and if the puncture be 
made nearly at right angles with the surface, there will be little 
risk of injury to the testicle, as this gland is almost invariably at 
the back of the swelling. It is injured sometimes when the trochar 
is thrust too deep, more especially when the hydrocele is small ; 
and on all occasions it is well to ascertain the position of the organ 
beforehand, as in some instances it lies so much in front as to be in 
considerable danger. If the want of transparency does not indicate 
its situation, pressure with the fingers will usually do so. 

If a common sewing-needle or a pin be introduced once, twice, 
or thrice, — once will often suffice, — a similar effect will be pro- 
duced, though in a different way: the fluid escapes through the 
aperture in the tunica vaginalis, gets effused into the cellular tissue 
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of the scrotum, and is rapidly absorbed, so that in eight-and-forty- 
hours the swelling will have entirely disappeared. This may not 
happen in all instances, yet it will in by far the greater number, 
provided the scrotum is otherwise in a healthy condition, and the 
fluid does not exceed four or six ounces in quantity. Some years 
ago this method of treatment attracted a good deal of attention ; 
but so far as I can perceive, it has undeservedly passed out of notice 
again, — perhaps in consequence of the over-sanguine statements of 
those who advocated the plan, that it would effect the cure of the 
disease ; but this it is no more likely to do than tapping is to cure 
ascites, or than the trocharwhen it is used in hydrocele. It is well 
known that, after the use of the latter instrument, either in the 
abdomen or scrotum, the respective diseases are occasionally cured ; 
and the same will sometimes follow the use of the needle, as above 
recommended ; but it is equally certain that such happy results 
rarely ensue. 

If the hydrocele forms again, one or other of these processes may 
be repeated as often as may be desired ; but it is customary after the 
second or third time to resort to some method of altering the action 
of the serous surface, — a proceeding which is usually brought about 
by inducing inflammation. This may be done in a variety of 
methods ; but among the present race of surgeons that by injection 
has been most frequently resorted to. The proceeding is accom- 
plished thus: The serum being drawn off in the manner already 
directed, a small syringe, provided with a moveable stop-cock 
nozzle, is applied to the end of the canula and the tunica vaginalis 
is again distended nearly to its full extent by a fluid of a different 
quality from that which has previously been present. A mixture of 
port wine and water (two thirds of the former to one of the latter) 
has been generally used since it was so strongly recommended by 
Sir James Earle ; but the wine will do by itself, and also the water, 
although the former would perhaps be too stimulating for the gene- 
rality of cases, and the latter too little so. Solutions of salts, acids, 
and of tinctures, have also been used for the same purpose ; in 
short, any change of fluid seems, in most examples, to be sufficient 
to produce the desired effect. Whatever fluid is selected, it is 
allowed to remain in the cavity for the space of four, six, or ten 
minutes, or until the patient feels some pain in the testicle, extend- 
ing, perhaps, up the cord and into the loins, when it is allowed to 
pass away by withdrawing the stop-cock nozzle ; then the canula 
itself is removed, and so the operation is completed. The patient 
should keep his couch for a few days, as in all probability conside- 
rable inflammation will ensue. The action on the surface will 
afterwards be so far changed, that the fluid will not again collect. 
It can scarcely be doubted that in the generality of instances adhe- 
sion takes place between the tunica vaginalis and that portion of it 
named reflexa, although doubtless in some the cavity remains much 
as before, though the action on its surface is changed for the better, 
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either by diminished secreting, or increased absorbing powers. 
Sometimes, however, a sufficiently severe inflammation, or at all 
events the necessary change of action, cannot be produced in this 
way, even after repeated trials, and as the patient may be anxious 
to have the disease cured, it may be accomplished in other ways: 
a seton may be passed through the cavity, it may be cut into, or a 
portion of it may be removed entirely; and in any of these methods 
it is evident that' a more severe inflammation is certain to be excited. 
The seton, as I have seen, may produce alarming inflammatory 
swelling. With incision, or if it be combined with excision, the 
wound must be stuffed with lint, so as to induce granulation on the 
serous surfaces, which ultimately unite by adhesion and obliteration 
of the cavity. The latter process, I imagine, is also usually the 
result of the seton. 

Occasionally 1 have found the following method answer very 
well. After using the acupuncture needle, and finding that the 
whole of the fluid had not been absorbed, or that a new collection 
was forming, I have with an ordinary sewing-needle passed a piece 
of common linen thread into the cavity, in the form of a small 
seton, such as has already been referred to in the chapter on aneu- 
rism by anastomosis. This has traversed the scrotum and cavity 
for about an inch, and has been allowed to remain for one, two, or 
three days, according to the apparent extent of inflammation. As 
soon as the patient has complained of pain, and the parts have begun 
to swell, the thread has been withdrawn, and a radical cure has 
generally been the result. The puncture and the presence of the 
thread have usually permitted the fluid to escape into the cellular 
tissue, and, as the thread has come into contact with the testicle, the 
desired and requisite amount of inflammation has been more cer- 
tainly produced. 

One or other of the above plans must insure the obliteration of 
the cavity, and it is easy to perceive that some of them may be 
modified in various ways, as, for instance, with the needle the sur- 
face of the testicle may be scratched in such a manner as to induce 
inflammation on the surface, while at the same time vent is given 
to the fluid. A fine trochar and canula may also be used, the point 
of either being caused to graze the testicle. But the plan most 
likely to supersede all others, is that which has lately been brought 
under the notice of the profession in this country, by my friend, Mr. 
Martin, of Grosvenor Street, formerly surgeon to the Native Hos- 
pital in Calcutta. Instead of throwing in several ounces of port 
wine, this gentleman, by means of an ordinary urethra syringe, 
passes through a narrow canula, which has already been used in 
tapping, a small quantity of solution of iodine, which he allows to 
remain in the cavity — withdrawing the canula as soon as it has 
been introduced. The requisite amount of inflammation is thereby 
produced ; and, as Mr. Martin has pointedly stated, without, any 
risk having been incurred of the port wine being infiltrated in the 
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cellular tissue of the scrotum — an event which, in the ordinary 
operation, is probably not so rare as some suppose. I have myself 
known four instances of this unhappy mistake, and have little 
doubt that others of greater experience must have seen many more. 
Velpeau has resorted to a similar practice ; but the amount of 
experience acquired by Mr. Martin among the natives of the East, 
who seem peculiarly liable to this disease, puts all that can be 
stated by a European practitioner into a small compass; for whilst 
a surgeon, possessing even tolerable opportunities here, can speak 
only of his dozens of cases, or hundreds at most, Mr. Martin can 
adduce thousands! I have lately learnt from others who have 
practised in India, that the method has answered equally well in 
their trials of it, and now it remains to be seen whether it will 
prove beneficial in equal propoi'tion in other parts of the world. 

The above plans modified by circumstances will be also applica- 
ble to that form of hydrocele which is occasionally seen in the 
spermatic cord. 

Hematocele and Cirsocele require no particular notice here, un- 
less it be that in the latter affection the method of obliterating the 
veins with needles, as described at page 346, might possibly be of 
service in those instances where active interference is deemed 
requisite. The introduction of threads among the veins, of heated 
wires, the application of pressure by means of forceps, as recom- 
mended by Breschet, may each be resorted to without much danger. 
But the instances are rare wherein a judicious surgeon would in- 
terfere, for cold bathing night and morning, a suspensory bandage, 
refraining from violent exertions, with due attention to the bowels, 
usually constitute the routine of such practice as may be necessary 
in these cases. In one instance, where the patient urged me to 
perform castration, I used a heated awl instead, thrust it into the 
varicose plexus, and thus produced such a degree of inflammation 
as to obliterate the veins, and occasion a complete cure, while the 
testicle remained entire. The needle and thread, however, I should 
infinitely prefer, as a safer, and equally efficacious means of cure. 

Occasionally large sarcomatous tumours of the scrotum (sarcocele, 
elephantiasis) require the use of the knife, although such swellings 
are of rare occurrence in the natives of Great Britain. The largest 
case of the kind successfully treated in this country (weighing 44 
pounds) occurred to Mr. Liston, in the early years of his practice 
in Edinburgh. When such tumours are only a few pounds in 
weight, undoubtedly the incisions should be made in such a way as 
to preserve both testicles and penis, for in such instances these are 
invariably in a sound condition ; but when the growths are large 
— say, forty, sixty, or one hundred pounds in weight, as the imme- 
diate safety of the patient is implicated, I imagine that the surgeon 
does wrong in attempting to save them by any protracted dissec- 
tions. When once the knife is applied in such examples, the ope- 
ration should be done not so much with the view of clearing and 
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preserving these organs, as that of saving the patient from the 
dangers of exhaustion, which, in my opinion, is likely to be of more 
serious import than any shock resulting from the speedy accom- 
plishment of the proceedings. Possibly had Mr. Key, in his bold 
and admirably executed operation on Hoo Loo, removed the enor- 
mous mass (50 pounds) with less regard for the genitals, the fatal 
shock might not have occurred ; and, contrasting the proceeding 
(which occupied one hour and forty-four minutes) with the more 
rapid one by Mr. Liston, who, perceiving the emergency, swept all 
away at once in the course of a few minutes, it appears to me not 
unreasonable to suppose, that if the patient had been kept a shorter 
period on the operating table, the result might have been different. 

No set rules can be given for the performance of such operations 
different from those which guide the surgeon in the removal of 
tumours on other parts, neither does it appear necessary here to 
refer particularly to those dissections which are occasionally re- 
quired for the separation of those warty excrescences or cancerous 
ulcers, which constitute the disease termed Chimney-sweeper's Can- 
cer. The general rules applicable in all instances of malignant 
diseases are peculiarly so in these cases, for unless the affection be 
removed at an early period, and also with free incisions in the sur- 
rounding healthy textures, there will be little benefit in resorting to 
an operation at all. 

The testicle itself is the seat of various kinds of swellings. That 
particular form of tumour termed hernia humoralis requires some 
separate notice. Here the enlargement is entirely the result of in- 
flammation of the organ, and should in general, in my opinion, be 
treated in accordance with the usual surgical means of subduing 
severe and acute local inflammation. Rest, leeches, anodyne fo- 
mentations, laxatives, and low diet, are such as I should recom- 
mend ; and here, too, the young practitioner should never lose sight 
of the value of good position. If he is careless in this respect the 
enlarged organ by its increased weight drops between the thighs, 
and the swelling is thus apt to become more troublesome, as has 
already been explained at page 69 in the chapter on effusion. A 
suspender is of great value in such cases ; indeed, it is well to re- 
commend one in any instance where there may be reason to appre- 
hend swelled testicle coming on, — as in puncturing the scrotum for 
hydrocele, — in the acute stages of gonorrhoea. Even in the after- 
treatment of lithotomy I have known suspension of the testicles of 
service, for in some individuals the inflammation following the 
wound in the neck of the bladder (doubtless from its proximity to 
the seminal ducts and vasa deferentia) appears to induce a similar 
action within the gland. 

My own experience of the method of compression by means of 
straps of adhesive plaster, as recommended by Fricke, Ricord, and 
others, has not been such as to entitle me to give a very decided 
opinion upon the practice. The same reasons that would induce 
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me to object to the application of pressure in erysipelatous and 
other swellings during the acute stages of inflammation, would 
actuate my course of treatment in hernia humoralis ; but towards 
the latter stages, when the swelling assumes a chronic condition, I 
should deem the method of great value, and here the plaster or the 
straps may be of the ordinary adhesive kind, or such as may pro- 
duce a greater excitement on the surface, — as the camphorated 
mercurial plaster which, in other parts of the body is so beneficial 
in promoting absorption of indolent swellings. I have tried the 
method occasionally, and the reader will find in Mr. Acton's work 
on Venereal Diseases a drawing illustrative of the mode in which 
the scrotum may be enveloped by such straps. 

Jt is seldom that the inflammation in these cases runs on to sup- 
puration : occasionally, however, it does, or sometimes abscesses 
form in the substance of the testicle without the whole organ being 
affected with inflammatory action. These abscesses must be treated 
like similar diseases in other parts of the body. It will often be 
found, however, that they heal up slowly, and that sinuses are apt 
to be formed. These latter may, in some instances, be closed by 
the judicious use of injections, ointments, and pressure ; but some- 
times they resist such treatment, and then the knife may probably 
be required. I need scarcely caution the young surgeon against 
cutting freely in this organ ; but that is rarely, if ever, required ; for 
in such instances the most that may be necessary will be a free ex- 
ternal wound in the scrotum, to permit the proper dressings to be 
applied to the bottom of the sinus. 

In some instances hernia humoralis ends in chronic enlargement 
of the testicle, which may resist all the usual methods of inducing 
absorption : sometimes it seems the commencement of new action 
in the organ, whereby it is converted into a mass, to which the 
term " tumour" is more strictly applicable. At last it becomes 
evident that the natural structure cannot be saved or restored, and 
that the removal of the disease becomes advisable or absolutely 
necessary. The operation may be done thus : — The patient should 
be laid on his back, and the surgeon should grasp the organ in his 
left hand — supposing it to be about the size of a large pear or pine- 
apple, and by means of the thumb and fingers should render the 
skin in front tense : with a bistoury he should then make a slight 
lunated incision from the upper end of the testicle to within a little 
of its lower extremity ; then he should form another of the same 
length so as to make an ellipsis (p. 49) ; still squeezing with his left 
hand, and applying the point of the knife to the loose cellular tissue 
between the skin and the tumour, the latter will in a manner start 
from its place, when by dividing some loose textures behind, and 
cutting across the spermatic cord, the removal is completed. Before 
severing the latter part it is customary to desire an assistant to 
grasp it so that it may not retract within the inguinal canal. Tn 
general, I believe, that this is a useless precaution : the cremaster 
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is invariably excited to action thereby, and it often happens that 
the cord is forcibly pulled from between the fingers, which at this 
time, from the slippery state of the part, have no great power to 
hold fast. This has occurred repeatedly in my own practice, but I 
have never had the least trouble in securing the spermatic arteries 
~ for in this situation there are generally two branches. I can 
imagine some instances, however, when from these vessels having 
passed within the canal, some difficulty might be experienced in 
laying hold of them, — indeed, I know, of one instance of the kind. 
The operator had to pursue them into the canal ; and whether it 
was from this additional injury in the proximity of the peritoneum, 
or from other causes, inflammation within the abdomen ensued, 
and carried the patient off within three days. Besides the sperma- 
tic branches, other small arterial twigs require ligature on these 
occasions ; the scrotal arteries from the perineum and from the 
femoral should all be carefully secured, for hemorrhage is very 
likely to occur within the first few hours if they are not ; and al- 
though it is seldom to such extent as to cause alarm for loss of 
blood, it may nevertheless occasion the separation of the surfaces, 
and retard the cure. I need scarcely add that, in accordance 
with what may be called a characteristic feature of British Sur- 
gery, as also from deeming it the best method of dressing, I should 
recommend, that the surfaces should be laid together, so as to en- 
courage union by the first intention, and that the wound should be 
in other respects treated according to the principles laid down in 
the early part of this volume. 

If the tumour is of considerable size, the left hand can scarcely 
be used with full effect in the manner above recommended. An 
assistant may hold the testicle while the surgeon seizes the lip of 
the wound with his fingers or forceps, or the assistant may perform 
the latter duty. Then, instead of dividing the cord as the last step, 
some do so at an earlier stage ; — but all these matters may be left 
to the discretion of the operator. 

The narrow condition of the orifice of the prepuce, constituting 
what is generally termed phymosis, and often also occasioning para- 
phimosis, demands more attention from the surgeon than is usually 
bestowed upon it. In early age, in middle life, and in advanced 
years, it may be, and frequently is, the cause of much annoyance 
and distress. In some children where the prepuce is very long, the 
urine does not always escape freely, and either from this circum- 
stance, or other less apparent sources of irritation, inflammation 
and suppuration ensue, and the boy suffers acute pain when voiding 
his urine. Under such circumstances the disease may be checked 
and cured by injections under the foreskin, first of tepid, and latterly 
of cold water ; but it may happen, as the result of such an inflam- 
mation, that the foreskin becomes adherent to a large portion of the 
glans. From time to time the child may suffer in this way. Per- 
haps as he grows up, the foreskin may be drawn back over the 
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corona, and cannot readily be pushed forward again, and thus para- 
phimosis is established. Then, possibly, in advanced years, without 
this latter condition having ever been present, a venereal affection, 
— gonorrhoea, chancres,— even simple excoriations, may induce 
great swelling of the prepuce, additional tightness of the orifice, 
and may thus obstruct the efficient use of lotions and dressings. 
Even without any such causes as those alluded to, the natural dis- 
charges, from being pent up, act as irritants ; warts often form 
within the prepuce in such cases, and occasionally a foul discharge 
ensues, the part becomes swollen, and when an examination is 
made of the narrow orifice, the interior is found to be covered 
with such a crop of warts, as to appear like so much cauliflower. 
These excrescences are more frequently seen in those with the pre- 
puce in this state than when the orifice is of sufficient size to permit 
free ablutions. 

The most efficient relief for all these evils is to enlarge the ori- 
fice, or remove the prepuce entirely. If the latter be inflamed, un- 
less there is reason to suspect mischief underneath, it is best to treat 
the inflammation merely, and to leave any such proceeding until 
the parts have in a manner resumed their original condition. If 
paraphymosis be present, an attempt must be made by compressing 
the glans — which in some such cases is remarkably turgid — to 
bring the skin forward. If inflammation has fairly set in, however, 
this can scarcely be accomplished, and in some of these instances 
the retracted prepuce often becomes so eedematous that punctures 
will be advisable to permit the escape of serum, and it may also be 
necessary to carry the knife deep behind the corona, so as to divide, 
and thus enlarge in some degree, the orifice which is displaced in 
this situation. 

In gonorrhoea, or when chancres are present, and when the pre- 
puce is swollen, it is a common custom with some to slit it open, 
but in general I should dissuade from such practice, which in no 
wise expedites the cure, but causes additional pain at the time, and 
often increases the amount of inflammation, in- 
Fig. 236. ducing the effusion of lymph, and that condition 

usually termed solid oedema. 

Supposing little or no inflammation present, 
and that the parts are as represented in the an- 
nexed cut (fig. 23G), which was sketched from a 
patient of mine, on whom I was about to en- 
large the orifice, and at the same time remove 
an indolent ulcer — an excoriation on the mar- 
gin — the following proceeding will effectually 
put matters right : — The extremity of the fore- 
skin should be seized between the forefinger and 
thumb of the left hand, and half an inch of it 
removed with a single stroke of a sharp bis- 
toury — care being taken not to injure the point of the glans : the 
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skin will now retract suddenly over half the latter part, a large 
wound will appear ; but as yet the surface of the glans will be as 
completely covered as ever : now, the blunt-pointed blade of the 
surgical scissors (page 41) should be inserted between the glans 
and what covers it, which is in fact the lining membrane of the 
prepuce, and a slit should be made half an inch, or a little more, 
directly upwards, and in the mesial line, when the membrane will 
curl over in a manner, and follow the course of the skin, whereby 
the glans will be completely exposed : next the skin and mucous 
membrane should be tacked together by a few stitches of interrupted 
suture, — no heed being taken of the sharp corners of the mucous 
tissues, excepting to keep them as far from each other as possible : 
the narrow circular line of wound will close by the first intention ; 
and thus in the course of six or eight days the parts will be as if 
no operation had ever been performed, or rather, as if they had 
been naturally well formed at first. 

A proceeding such as this may be so conducted as to effect a 
partial removal of the foreskin, and still leave sufficient behind to 
bear a resemblance to one originally well formed, or a complete 
circumcision may be effected. Perhaps the latter course should in 
general be resorted to, as when inflammation occurs in the prepuce 
— as it must after these wounds — a troublesome swelling is apt to 
continue in the remaining part for a long time afterwards. 

The above proceeding may be modified in various ways : with 
the exception of the stitches, it resembles, I believe, the Jewish 
rite. In the infant the stitches are of no consequence, but in 
the adult I deem them an essential appendage of good surgery. 
Erections are of frequent occurrence during the nights immediately 
succeeding such an operation, and if the two membranes of the 
prepuce are not thus held together, a large open granulating surface 
will be established, which will be slow in healing, and may, more- 
over, by its contractions in a circular direction, cause, for a long 
period afterwards, a degree of inconvenient tightness on the end of 
the corpus cavernosum. Usually, when I mean to perform com- 
plete circumcision I pass a director between the front of the glans 
and the foreskin as high as possible, then run a narrow, straight, 
sharp-pointed bistoury upon the groove, transfix the root of the pre- 
puce by cutting towards myself, and next by carrying the blade in 
a circular direction, right and left, separate the part. 

In certain cases the prepuce is of a natural length and appear- 
ance in every respect, saving that the orifice is painfully tight and 
liable to slight cracks and lacerations. The latter condition is 
often completely remedied by warm lotions and abstaining from 
any cause of irritation ; but often in these instances the surgeon 
may confer great benefit by enlarging the opening. Here it has 
been recommended to cut at various parts of its circumference ; 
many good authorities advising a slit on one side of the frsenum ; 
but after trying them all repeatedly, I give a decided preference to 



582 CHEST, ABDOMEN, AND PELVIS. 

the following : The point of a director should be pushed in front, 
between the glans and prepuce, about half an inch up, and then a 
bistoury, such as that described for the last operation, should be 
thrust through, from within outwards, and carried downwards, by 
which means a wound half an inch in length will be made in the 
skin (fig. 236) : that in the mucous membrane will scarcely appear 
so long — it should be lengthened with the scissors, and then two, 
three, and even four stitches should be introduced with a fine 
neeedle to permit the foreskin to move over the glans, as in a 
natural condition. Here I consider the stitches even more neces- 
sary than in circumcision : if, for instance, the wound is left to 
itself, a considerable granulating surface is established, and as it 
contracts it diminishes on all sides, and the orifice becomes nearly 
as tight as if nothing had been done, nay, it is positively in a more 
troublesome state, for the cicatrix is, perhaps, less extensible than 
the natural orifice, and the patient is left in a condition similar to 
that of one who has had a large chancre on the part ; whereas, 
by using the needle and thread the two sides are laid together, a 
transverse line of union of an inch in length is thus accomplished, 
and the aperture of the foreskin is increased in a proportion similar 
to that of the circumference of a circle to its radius. 

Those who do not use stitches, instead of cutting a small wound 
and managing it in the manner described, occasionally, to make 
sure that the orifice will never contract improperly again, divide the 
skin and mucous membrane as high as the corona glandis ; a most 
gratuitous use of the knife, and in my opinion totally unnecessary. 
It is in such a case that the annoying results of the operation for 
phymosis are most conspicuous. The extent of the wound induces 
considerable inflammation, solid oedema of the two flaps, or wings 
as they may be called, often ensues, and whether or not, the con- 
dition eventually causes so much trouble as to induce the patient to 
submit to their removal. When the foreskin is thus extensively slit 
up, as may be required in instances of deep-seated chancre — it 
should invariably be separated at the time by circumcision. 

Bleeding is seldom troublesome in these operations — occasionally 
one or two ligatures may be required ; but when stitches are 
used the others are seldom needed. 

I have had to operate both on the child and adult for adhesion 
between the foreskin and glans, and have generally, in such ex- 
amples, removed the former entirely. Sometimes a dissection has 
been necessary to separate them ; but in other instances the adhe- 
sions have been torn up by stripping the skin backwards. Lately, 
in operating on a patient about seven years old, I found, on coming 
to separate the two with the knife, that a slight force enabled me 
to effect this with far less pain than by the instrument. Circum- 
cision was afterwards performed, stitches were used, and in less 
than a week the parts appeared almost as if nothing had been done. 
The condition was supposed to have obtained for some considerable 
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time, and during erections, with which he was much troubled at 
night time, the pain from an overtight frsenum was sufficient to de- 
prive the boy of his natural rest. 

In many cases of the kind above alluded to I deem it the duty of 
a surgeon to recommend an operation at an early and favourable 
opportunity, as the patient may be thus saved from much after dis- 
tress. Most practitioners must have seen extensive ulceration and 
sloughing in some such instances, during venereal inflammations. 
In one instance the glans appearst hrough a slough at the root and 
upper part of the foreskin, whose natural orifice is thus carried be- 
low the penis ; in another example, one half or more of the glans 
suffers (ulcerates — sloughs) ere the mischief is suspected, and it is 
a current doctrine, that, independent of venereal affections, the ex- 
tremity of the organ, from never being thoroughly cleansed, is in 
some degree predisposed to scirrhous or cancerous action. I have 
myself seen one instance where the end of the penis was amputated 
in consequence of a malignant-looking tumour having its origin 
evidently from this condition of the foreskin. 

Amputation of the end of the penis may be done in the follow- 
ing manner : — The part to be removed should be grasped in the left 
hand, when the surgeon, with a stout bistoury or small catlin, should 
effect the separation with one stroke of the blade. An assistant may 
have hold of the root of the organ, and can restrain the hemorrhage by 
pressure, until ligatures are placed upon the dorsal arteries, those in 
the corpus cavernosum, and such others as may require them. The 
wound will heal by granulation, and towards the latter part of the 
treatment some attention may be necessary, by the introduction of 
bougies, to keep the orifice of the urethra open, as it has a great 
tendency to contract. There is no occasion to preserve the skin 
by drawing it upwards before the incision is made : even when it is 
drawn towards the diseased part, as is sometimes done, there is al- 
ways a sufficiency to cover the cut surface, for the corpus caver- 
nosum retracts greatly as soon as it is divided. I have now seen 
this operation performed six times in the manner above described, 
having operated on two of these occasions myself. 



CHAPTER VII. 

OPERATIONS FOR RETENTION OF URINE. INTRODUCTION OF 

INSTRUMENTS INTO THE URETHRA AND BLADDER. 

In cases of retention of urine, when it is found that the ordinary 
diuretics and antispasmodics, warm baths, &c, prove of no avail, 
and when moreover it is impossible to introduce a catheter into the 
bladder in the ordinary manner, it may become necessary to eva- 
cuate the urine through some artificial opening into the viscus. 
The bladder may be punctured in a variety of ways and places. 
For example, if the obstruction is near the neck of the organ, the 
catheter may be forced along in the course of the original urethra, 
or as near to it as possible. Perhaps in this manoeuvre it will pass 
through the substance of the prostate ; but this should not constitute 
an objection to the plan, for the new passage may in every respect 
be as efficient as one formed by puncture or incision in any other 
way. Here I beg it to be understood, that it is not meant by the 
above recommendation to countenance the formation of what is 
commonly termed a " false passage" — a phrase which is generally 
used to imply, that the instrument has not been carried along the 
natural course, which might have been accomplished with greater 
care or greater skill. That this blunder is often committed there 
can be no doubt : but the above mode of procedure is advised under 
the supposition that the urethra has become in a manner impervious, 
either from stricture, or alteration in the size and shape of the 
prostate. 

If this method is not selected, the bladder may be opened above 
the pubes in the following manner : — The patient being laid on a 
table, with his shoulders and knees slightly raised, an incision about 
three inches long should be made above the symphysis through the 
skin and linea alba, when the cellular tissue in front of the bladder 
will be exposed, and the viscus may be opened with the point of the 
knife, or what will be better, with a trochar and canula. The 
latter may be left in the wound for some days afterwards, or, in 
preference, a flexible gum catheter should be introduced and re- 
tained. When such a proceeding is required the bladder will per- 
haps be greatly distended, and will consequently be prominent in 
the hypogastric region ; its upper end will therefore be so far above 
the pubes as to have carried the peritoneum beyond much risk : 
such a danger, however, should not be overlooked, and every care 
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should be taken that this membrane is really above that part where 
the puncture is about to be made. There must be danger from the 
proximity of the serous surface in case of the escape of urine into 
the cavity, or of inflammation; but there may be equal danger per- 
haps in making the puncture too close to the pubes ; for as the 
bladder contracts, the orifice may sink so much into the pelvis that 
infiltration may ensue. 

The bladder may be evacuated through a wound in the perineum 
similar to that for lithotomy, afterwards described, or the incision 
may be conducted between the bulb of the urethra and anterior 
verge of the anus, or it may be thus : — A curved trochar or canula, 
about seven inches long, should be introduced into the rectum on 
the concavity of the forefinger of the right hand, the point of which 
should be placed on the triangular space, already referred to, behind 
the prostate gland ; then the point of the trochar, which will pro- 
bably have been concealed (withdrawn) in the canula, should be 
forced through the tunics of the rectum and bladder, and the end 
of the canula being continued in the same course, the former may 
be withdrawn, when the urine will flow through the tube. The 
latter must then be removed,- and the fluid allowed to find its own 
way in future, or perhaps a small flexible catheter may be carried 
into the bladder through the interior of the canula as it is taken 
away. The catheter may, however, afterwards be found inconve- 
nient in the anus. 

If the bladder be at all dilatable, the triangular space will be 
considerably larger than in the natural condition of the organ, — the 
vasa deferentia will be further apart, — the peritoneum higher ; 
nevertheless the proximity of these structures should be remem- 
bered, and, to avoid them, the point of the trochar should be kept 
about the middle of the space. If the prostate is large, as it 
usually is in such examples, the puncture should be made close 
behind, — nay, it had better be made through it, than that the peri- 
toneum should be endangered; for although the seminal ducts, or a 
vesicula, might thus be injured, that is of little consequence in com- 
parison with puncture of the peritoneum, which would in all pro- 
bability occasion the death of the patient. 

It will be observed that, in any of the last three modes referred 
to, the urethra is left in the same condition as that which has given 
rise to the necessity for puncture. Possibly it may still continue 
impervious, and the urine will therefore continue to drain away 
through the artificial aperture. Under such an anticipation the 
operation above the pubes has been preferred by some, on the 
score that the discharge of urine may be in some measure regu- 
lated by the flexible catheter ; but it really seems doubtful whether 
this condition, or that in which the urine collects in the lower part 
of the rectum and is discharged per anum, is the least troublesome. 

Puncture by the rectum seems to have been most generally per- 
formed ; but, "for my own part, I should prefer the mode of forcing 
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a passage as nearly in the original course (if not altogether so) as 
I could possibly manage. Doubtless with much patience, caution, 
and skill, one surgeon will introduce a catheter where another has 
failed, and often he himself will at last succeed when he has pro- 
bably been in despair: in some instances the natural tube will have 
been opened, but the instrument will very often have been thrust 
in a devious course, — sometimes only below the mucous membrane, 
at others through the prostate, — even through the tunics of the 
bladder beyond the limits of this gland. I have seen five different 
passages in the prostatic portion of the urethra or bladder, each 
capable of admitting a full-sized catheter, and which was the ori- 
ginal (if it existed at all) it was impossible to say. Here, during 
life, an instrument had been frequently used, and, as was supposed, 
with great skill and dexterity ; and certainly, in so far as the inju- 
ries went, the patient was none the worse, although assuredly there 
was no occasion for so many canals, for one would have sufficed ; 
and the surgeon, supposing that he had been conscious of having 
forced a passage at first, and that with a large catheter, should have 
gone through the artificial course on all future occasions. If I may 
venture to criticise the catheterism of such surgeons as have 
claimed superior dexterity in this operation, I should say that occa- 
sionally they have effected this manoeuvre, and led others to sup- 
pose that the instrument has been carried along the natural course. 
In my opinion the practice is the best that can be adopted ; but, in 
giving it recommendation, I hope it will not be supposed that I 
sanction carelessness as to the danger of thus wounding the neck 
of the bladder. The formation of a false passage is justifiable only 
in extreme cases, and when all other reasonable means have failed, 
— and then, in my opinion, it had better be made with the catheter 
in the manner referred to. Neither should it be supposed that this 
is the easiest mode of puncturing the bladder ; on the contrary, 
more tact with the instrument and a nicer knowledge of anatomy 
is required to succeed in this way than in the others referred to. 
Very little force will thrust the point of a catheter through the 
membranous portion of the urethra, and cause it to pass on one 
or other side of the prostate ; but something more is necessary to 
guide it in the proper course; for, even when the surgeon has all 
the advantage of a wound in the perineum to assist him to guide 
the point of a catheter into the bladder, he often finds it not such 
an easy task as he may probably have imagined. 

Supposing that the bladder is emptied in this manner, the catheter 
should be allowed to remain for four, six, or eight days, when it 
should be withdrawn, cleaned, introduced again, and, — the same 
movements being repeated at proper intervals, — retained until a 
callous passage is formed. 

Sometimes in cases of impassable stricture, in a part of the 
urethra anterior to that in which the proceedings above referred to 
are required, it may be advisable to divide the obstruction with a 
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knife, and thus permit the evacuation of the bladder and the intro- 
duction of an instrument at the same time. In certain instances, 
especially if the stricture were supposed to be very short, Mr. Staf- 
ford's lancet-catheter (afterwards referred to) might be used, but in 
others it will be necessary to make an incision in the perineum. I 
have seen several instances in young boys who had been severely 
wounded in the perineum by an earthenware pot breaking under 
them : — the urethra had been opened, and its anterior part had 
closed in the cicatrix. In other instances in youth, the obstruction 
has been spontaneous ; but such examples are most frequently seen 
in the adult. Sometimes the impervious condition of the passage is 
accompanied with fistulous openings in the perineum : in others the 
surface is entire ; and occasionally there may actually be infiltra- 
tion of urine in the cellular tissue between the skin and the neck 
of the bladder. In certain. examples the distended urethra can be 
felt behind the stricture, and here there can be little difficulty in 
doing what is required ; for, first the bladder can at once be eva- 
cuated by cutting into the tube, and then the latter being so capa- 
cious, there can be no great trouble in getting the point of a cathe- 
ter along, when once it has been got through the contracted part. 
The proceedings may be conducted in this manner : — The patient 
should be tied and placed in a similar position as for lithotomy ; 
then the surgeon, seated as if about to perform that operation, should 
cut in the raphe in the line of the bulb of the urethra, and having 
made an incision about an inch or somewhat more in length, should 
feel for the end of the catheter, which should now be carried along 
the anterior part of the canal, or which may have been introduced 
before the incision was made : next, partly by using the knife and 
partly by force, the point of the catheter should be brought into the 
wound, and afterwards, by cutting and forcing, carried along the 
posterior extremity of the urethra into the bladder : sometimes a 
few applications of the knife will suffice, and the instrument will 
slip along at once ; but on other occasions the most difficult step 
of the operation is to get it into the back part of the canal. Per- 
haps the latter may not have been sufficiently opened, — if, indeed, 
it has been cut at all, — and possibly there may be stricture so far 
along, that the difficulty may still be as great as if an attempt were 
being made to force the passage without any wound in the peri- 
neum. A director or a straight staff passed into the aperture may 
probably be of some advantage, and supposing that the catheter is 
at last introduced, it must be kept in the bladder (changing it from 
time to time) until the wound in the perineum has closed. 

In this operation, as well as in that previously described, a cathe- 
ter about the medium size (No. 6 or 8) and length should be used. 
Occasionally, if the pelvis is large, the patient stout, and the pros- 
tate enlarged, an instrument, an inch or two longer than common 
must be used, and it should always be sufficiently stout not to yield 
to any reasonable amount of force. It may bend, as I have wit- 
nessed in several cases, or it might actually break. A silver instru- 
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ment is generally used on these occasions, but after the canal has 
once been forced, a flexible catheter may be advantageously substi- 
tuted in some instances. Either may be kept in the bladder by 
means of tapes attached to the rings and fastened in front and be- 
hind to a band round the loins. Narrow slips of oiled silk will per- 
haps answer better than common tape ; and instead of fastening 
them directly to the instrument, it is the custom of some first to 
attach a ring of wood to them, by means of a couple of tapes, and 
then this being slid upon the penis to connect the body tapes with 
it, whereby they are less apt to be disturbed. 

Such proceedings as those above referred to should, in my opi- 
nion, be seldom resorted to when an instrument can, with tact and 
reasonable force, be pushed onwards without any external incision ; 
perhaps the most legitimate cases are those where, besides the ob- 
structed condition of the urethra, infiltration is present (a no unu- 
sual complication), or where there are fistulous openings connected 
with the urethra. Recently I have deemed it right, with two of my 
patients, to resort to this practice. In one, healthy and middle-aged, 
there were total retention, old fistulas, and slight effusion of urine: 
a catheter could not be introduced : the circumstances not appear- 
ing favourable for forcing a passage, I accordingly cut in the peri- 
neum, carried the catheter onwards, and the patient made an excel- 
lent recovery. The other was a man advanced in years, who had 
long suffered from stricture and urinary fistulas ; the scrotum and 
skin of the penis were greatly swelled, and in that condition termed 
" solid oedema ;" a catheter was introduced here also, by aid of 
a wound in the perineum, but the injury inflicted was followed by 
fatal inflammation in and around the neck of the bladder. 

When the urethra has been burst by external violence, or has 
given way behind an obstruction, and infiltration is present, there 
should be no hesitation about making free incisions; they will afford 
the patient the only chance of life, in all probability ; for although 
in good constitutions recovery does take place in some, although 
the urine has made its own way to the surface, such examples are 
few in proportion to the numerous instances where death is the result 
of this condition, even when free openings for the escape of urine 
have actually been made. Urinary infiltration is most frequently 
seen in those advanced in years, and perhaps also with otherwise 
debilitated constitutions ; hence probably the frequent fatal results ; 
but even in the young the danger is imminent. The most remark- 
able case of recovery from this state, which I have ever witnessed, 
occurred in a boy about nine years old, who had impervious stric- 
ture (resulting from an injury of the perineum), in whom the ure- 
thra gave way behind the obstruction. The perineum and scrotum 
were much distended, and the urine had passed in front of the pubes 
into the cellular tissue under the skin of the hypogastric region; a 
deep wound was made on the left side of the perineum, as if for 
lithotomy, up to the prostate gland, without, however, entering its 
substance; the urine escaped freely, and although incisions were 
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also required for suppuration in each groin, above Poupart's liga- 
ment, the boy survived, and ultimately, by attention to the urethra, 
a good cure was effected. 

Occasionally in some of these cases the whole scrotum sloughs 
and the testicles (each, however, covered by the tunica vaginalis) 
are laid bare. Such a condition is sometimes seen to follow the 
operation for hydrocele, where the port wine injection has been 
thrown into the cellular tissue instead of the serous cavity. If the 
patient survives until sloughing is established, although the result 
may long remain doubtful, recovery usually takes place. 

The introduction of instruments into the bladder being so fre- 
quently required on the living body, should be carefully studied on 
the subject ; and in the dissecting-room many valuable opportunities 
are lost of acquiring both knowledge and dexterity in such pro- 
ceedings. A catheter, bougie, and sound, should invariably be used 
in the dissection of the male pelvis. One or other, or all three suc- 
cessively, should be introduced previous to dissection ; and when 
the lateral view of the pelvis, as described at p. 542, is under notice, 
each instrument should again be passed, and its progress through 
every portion of the urethra carefully observed. Besides those of 
the usual curve (afterwards noticed), a straight instrument should 
be introduced, when, with a little management in depressing the 
handle, the point will be seen to glide along almost as readily as 
that of one with a curve. It seems sufficiently strange that the 
possibility of introducing a straight instrument into the bladder 
should not have been perceived until the fact was demonstrated by 
Gruithuisen about thirty years ago. The idea appears always to 
have prevailed that, as the urethra is naturally flexuous, a bent in- 
strument was absolutely necessary to permit its point to pass along, 
while the flexible nature of the materials composing the tube was 
overlooked, as also that when the curve was fairly within the blad- 
der the tube was actually on the straight part of the instrument. 
The student, with the urethra before him — either in the pelvis, and 
therefore attached to the bones and almost in its natural condition, 
or separated, as described in the dissection of these parts, — should, 
by introducing straight instruments and others with different degrees 
of curvature, satisfy himself of the fact that it may be made to 
assume almost any shape from a right angle to a straight line. 
These remarks are only applied to the healthy passage, however, 
for it does happen in disease that the canal assumes certain curves 
which even a solid rod of steel will not alter; as for example, in 
persons advanced in life, the prostate gland occasionally becomes 
so much enlarged, and that portion of the urethra within it is so 
greatly increased in length, and bent at the same time, that the bend 
is such as cannot be made straight excepting with considerable 
force, which is usually accompanied with great pain. 

Notwithstanding these circumstances, in using inflexible catheters 
or bougies such instruments should always, in my opinion, be curved 



590 CHEST, ABDOMEN, AND PELVIS. 

at the point, as they thus more resemble the ordinary natural curve 
of the urethra, near its vesical extremity, and therefore glide more 
readily along, until the point is in the bladder, when the straight 
part can be freely carried along the most fixed and least flexible 
portion of the tube. If a catheter is to be used, such a bend as that 
here exhibited (fig. 237) will generally be found most useful. The 

Fig. 237. 




instrument for ordinary purposes should be made of silver, suffi- 
ciently stout to resist a moderate force, about the diameter of a 
goose-quill, nine inches long, and having apertures on the sides such 
as are exhibited in the drawing. Some prefer the small holes, 
othefs the large one, and a third party combine the two. The small 
openings are said to clog up, the large ones to permit its margins 
to injure the mucous membrane, — both of which objections have 
attracted more notice, perhaps, than they really deserve. The 
point of the instrument should be slightly conical — the makers 
generally have it too abrupt — and the rings at the other end are 
intended for the purposes already alluded to at p. 588. 

Supposing catheterism to be required on the living body, the 
proceeding may be accomplished thus : — The patient being laid on 
a low bed, couch, or on the floor, with his shoulders and knees 
slightly raised, the surgeon, standing on his left side, should seize 
the glans with the forefinger and thumb of the left hand, and squeeze 
it gently from before backwards, so as to cause the orifice of the 
urethra to gape ; then with his right hand he should introduce the 
point of the catheter (previously warmed and dipped in oil) and 
carry it onwards with a gentle pressure, taking care to stretch the 
penis sufficiently to prevent the moveable part of the urethra from 
remaining bent or being thrown into folds, until it has reached the 
angle of the pubes, where the urethra perforates the triangular 
ligament : the surgeon's right hand may have been held nearly 
over the anterior part of the crest of the ilium ; now, however, the 
hold of the left hand being given up, the right hand should be moved 
into the mesial line; in other words, the instrument should be 
brought parallel with the linea alba ; next it should be raised, and 
made to describe a portion of a circle, of which the catheter is as it 
were the radius, and then a force little more than the weight of the 
instrument will cause the point to glide into the bladder. In all in- 
stances, whether of a simple nature or attended with difficulty, it 
is a good general rule to cause the point to move along the upper 
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surface of the urethra : ?". e. that nearest the penis. When the in- 
troduction is effected, the straight part of the catheter, and the penis, 
are nearly parallel with the thighs. Just when the introduction is 
accomplished, the thumb of the right hand should be placed on the 
open extremity, and kept there until a proper utensil is placed under 
it to receive the urine. The same manoeuvre should be attended to 
when it is about to be withdrawn, and thus the fluid within the tube 
will be prevented from escaping until its end can be put over 
the pot. 

If the urethra and other parts are healthy, all these proceedings 
can be accomplished with the utmost facility; but there may be 
many difficulties to overcome, most of which demand particular 
notice here. In corpulent persons, with the pelvis naturally large, 
and the prostate much increased in size, the interior of the bladder is 
further from the orifice of the urethra than under ordinary circum- 
stances: sometimes, even when the prostate is in a natural condition, 
the neck of the bladder is higher up during great distention of the 
viscus, and in either of these cases a longer catheter is required than 
that in common use: it may be advantageous also to have the 
curve somewhat larger. Sometimes when the urethra is of its full 
calibre, the point of the instrument is apt to hitch on that part where 
it passes the triangular ligament ; indeed, in ordinary, cases when 
it does not slip readily along, this is the seat of obstruction : the ope- 
rator may probably be urging it onwards a little too high, or some- 
what too low, and in either instance, if only a fold of the mucous 
lining be in the way, it will be sufficient to foil the attempt. The 
occurrence is more likely with a small-sized catheter than with one 
above the average diameter; and in instances of paralysis of the 
bladder, resulting from fever, injury of the spine or pelvis, and such 
like cases, where the urethra is known to be free from stricture and 
otherwise healthy, it is well to bear this in mind. At other times, 
when the prostate is not greatly increased in its entire bulk, the 
middle lobe may be of such a size as to project right in the course 
of the point of the instrument; and again, the most common and 
most troublesome of all obstacles is stricture in the urethra, more 
especially if previous futile attempts have been made, causing lace- 
ration, bleeding, and subsequent inflammation and infiltration, — the 
latter being either the result of the inflammatory action, or possibly 
being combined with that of blood and« urine. 

In elongation of the urethra, whether from enlarged prostate or 
retention, or in examples of paralysis with healthy urethra, there is 
seldom any great difficulty; a little gentle movement of the instru- 
ment will generally suffice to put its point in the right way, although in 
the prostatic affection this is not always readily done. Here perhaps 
the point, has to be elevated over the projecting middle lobe, or 
made to glide along by one side or the other. In the instance of 
stricture it is not reasonable to suppose that the full-sized instrument 
above recommended can be carried along the contracted passage, 
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and therefore one of smaller diameter must be selected. Catheters 
vary in the latter respect from that of an ordinary silver probe to 
about three lines, and such a size must be chosen as will pass the 
narrow course: the larger it is, the better, for the point of a small 
one is exceedingly apt lo get out of the proper line, and thus for 
future attempts the difficulties are increased, by the formation of a 
false passage which has not penetrated into the bladder. When 
such an instrument is used, only the smallest imaginable force must 
be applied to carry it onwards ; it should rather be insinuated than 
forced along, and should the latter be deemed necessary, an instru- 
ment of larger calibre should in general be selected. 

In all instances of difficulty, from whatever cause it may arise, 
if it be in the perineal portion of the urethra, more especially about 
the membranous part, the forefinger of the left hand passed into the 
rectum will greatly facilitate the operation. In this way the point 
can usually be felt, and guided in the proper course, but there are 
other proceedings which may be followed in cases of this kind with 
great advantage. Thus in some examples the instrument seems to 
pass on more freely when the patient stands ; indeed, some surgeons 
on all occasions prefer this attitude to the recumbent. In cases of 
extreme difficulty, however, and supposing the potient to be suf- 
fering under the distress of long-continued retention, the erect pos- 
ture cannot be easily maintained ; and there are many instances 
where it is not practicable. Clysters of warm water, the hip-bath, 
blood-letting by lancet, leeching, or cupping, opiates, and antispas- 
modics, may perhaps save the necessity for persevering with the 
catheter ; the bladder may be in part or entirely relieved ; even yet, 
however, it may be needful to go on, and possibly, if the patient is 
now placed in a warm bath, the efforts may succeed. If not, and 
the urgency is great, the bladder may then be entered in any of the 
ways already described. Unless, however, there is reason to sup- 
pose that the bladder or urethra behind the obstruction will burst 
ere long, the last resource of puncturing should not at once be 
adopted. Even in the worst cases of retention, when the bladder 
arrives at a certain point of distension the urine begins to dribble 
away; thus further accumulation is prevented, for at this time it 
often happens that the secretion of the fluid goes on less rapidly 
than before, and although this is a condition which cannot long 
continue, and should not long be permitted, some favourable change 
may yet take place, and the patient be thereby saved from the very 
equivocal advantages of the method by puncturing. 

I use and recommend the silver catheter, as preferable to all 
others, and cannot say that I have ever seen an instance where a 
flexible gum instrument could be introduced when the other had 
failed; nevertheless many excellent surgeons choose the gum cathe- 
ters, which at the time of the operation can be made to alter in 
bend by means of the iron with which each is usually provided. 
When introduced and the wire is withdrawn, it certainly, by bend- 
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ing to the course of the urethra, must be less likely to cause irrita- 
tion than the hard and inflexible metallic instrument ; and therefore 
in cases where there is a necessity for keeping a catheter constantly 
in the bladder, it must be preferred. Some patients are in a condi- 
tion to walk about, although from disease of the urethra, bladder, or 
elsewhere, it is necessary to retain a catheter, and here the advan- 
tage of a flexible material must be sufficiently obvious. 

Sometimes, in very corpulent individuals, it is most convenient 
to introduce the point of the catheter with the right hand nearly 
between the patient's thighs and the convexity towards the abdo- 
men ; it is then, after being pushed along as far as the triangular 
ligament, turned into the same position as when the other mode is 
pursued, and thus carried into the bladder. This manoeuvre has been 
termed the " tour de maitre," and used at one time to be more prac- 
tised than it seems to be at present. It is seldom, indeed, that 
patients have such a protuberant belly as to render this attitude 
absolutely necessary, and while it is impossible to point out any 
peculiar advantage which the method possesses, it is not difficult to 
perceive many objections against it. The latest fashion in catheter- 
ism is that of introducing the instrument with one hand only : the 
point is passed into the orifice of the urethra, and then, by hooking 
the penis into a position similar to that when it is held between the 
fingers, partly by pushing the catheter onwards, and partly by, in a 
manner, shaking the organ on to the instrument, its point reaches 
the triangular membrane, when it can be slid along as in the 
common method. This proceeding can readily be accomplished 
under ordinary circumstances, but it probably requires a little more 
dexterity than the usual one, over which, when properly performed, 
I am not aware of any real advantage which it possesses. 

The catheter is by many surgeons used as a bougie in the treat- 
ment of stricture, instead of the solid iron rod which is commonly 
resorted to for the purpose of dilating such contractions. The 
mode of introducing the latter instrument is in most respects 
similar to that for the former. Whichever is used for stricture (and 
in my opinion the choice may be left to the surgeon or patient), a 
size is selected which will pass the obstruction by gentle pressure ; 
then in the course of tw r o, four, or six days, a larger size is carried 
along, and so the process is repeated until the urethra is brought 
to its proper diameter. But a stricture is not always so readily 
overcome as these remarks might seem to imply, and this will 
depend on a variety of circumstances, — as its position, its length, 
its diameter and firmness, the irritability of the canal, the sympa- 
thetic effect of each introduction on the bladder and system gene- 
rally ; these, and many others, which need not be particularly 
alluded to here, may all retard or render the cure a process both of 
considerable skill and difficulty. 

A stricture in the perineal portion of the urethra, especially 
behind the triangular ligament, is almost invariably more trouble- 
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some to deal with than in any other site ; one of half an inch, an 
inch, or of greater length, usually is more obstinate to deal with 
than when the obstruction is more limited : a narrow one, particu- 
larly if it be firm, as is most commonly the case, must require a 
more frequent use of the dilators, and in some individuals the 
application of an instrument to the urethra produces so much pain 
and irritability both at the time and afterwards, that in such parties 
the final cure may be much retarded. 

There are greater varieties in bougies than in catheters. The 
curve of the steel bougie is seldom so great (so acute) as in the 
latter, and occasionally, if the anterior end of the. urethra be alone 
the seat of disease, a short straight rod is all that may be necessary. 
The point is usually (and always should be in my opinion) a little 
more conical. Sometimes the steel is plated with silver, which is 
an excellent method for preventing rust. Instead of steel, some 
prefer a more flexible material, such as the ductile metallic compo- 
sition for the purpose of bougies, — the wax bougies, or those now 
formed in a variety of ways by the aid of caoutchouc. The silver 
wire with a round knob at the point, as recommended by Sir 
Charles Bell, in so far as I know, is never resorted to now-a-days. 

The practice of dilating strictures by means of bougies seems 
that by far the most generally resorted to. The method, by means 
of caustic, as practised by Hunter and Home seems to have gone 
almost out of date, although from my own limited experience with 
it, I should say that it is, perhaps, too much neglected in the present 
day. I have not had an opportunity of seeing the ingenious instru- 
ments of Mr. Stafford put into use, although I believe they might 
be most advantageously applied in many cases. A catheter, straight 
or crooked, with a concealed lancet at the point, which can be 
thrust onwards into the stricture, by means of a stilet, constitutes 
the peculiar characters of these instruments ; and, in so far as I 
can perceive, they are more simple than those of Amussat, and 
likely to be equally efficacious. Various contrivances have been 
devised for the purpose of enlarging the urethra, differing in sim- 
plicity from that of the ancient Egyptian, — who used the gut of a 
small animal, which, while it was in the canal was distended with 
air, — to the complicated apparatus of the gentleman last named ; 
and some cleverly constructed apparatus is to be seen in the shops 
for applying caustic ; but most of them are of service only when 
they are carried beyond the seat of stricture, and therefore can come 
into play only when the main difficulty with a stricture has been 
overcome, viz., the passing of an instrument at all ; for when once 
this is accomplished, the case is, as it were, within the command of 
a bousrie. 

From the above remarks it may be readily perceived, that I give 
preference to the inflexible bougie as a general means of treating 
stricture. In ordinary cases, where there is no immediate urgency 
for passing a catheter into the bladder, unless the instrument glides 
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readily along with a moderate force, it is better, in my opinion, to 
make the entry after repeated trials on different occasions, than to 
force it at once. Unless the circumstances are very peculiar, suc- 
cess in this particular must at length be attained, and, from the 
first attempt until the cure is complete, the surgeon must be guided 
as to the period of repeating his operations by the apparent effect 
of each : the urethra in one individual may be so callous that in 
eight and forty hours, or even less, an instrument may be again in- 
troduced, whilst in another, four, six, or eight days must be allowed 
to elapse. On each new occasion a larger size must be used, 
though, from time to time, in getting from number one in the scale 
up to nine or twelve, it may be well to rest satisfied with one size 
until the urethra becomes, in a degree, callous, when a larger may 
next be had recourse to. Patients usually dread the appearance of 
blood on these occasions, but there is seldom any real cause for 
apprehension, — in fact I have often thought that those strictures 
which bleed most are more susceptible of a rapid cure than others. 
An old, hard, tight, and callous stricture seldom bleeds on the appli- 
cation of any moderate force ; but when the converse obtains the 
weight of the hand alone on the instrument will cause hemorrhage, 
and in such a case, provided the bougie or catheter be properly 
used, the obstruction is commonly overcome with comparative 
facility, and when an instrument of tolerable size (number six or 
seven) can be introduced, the operation is usually accomplished 
without further trouble from bleeding. In thus treating of hemor- 
rhage more lightly than some may deem correct, I beg it to be 
understood, that I by no means sanction any unnecessary rudeness ; 
there is a certain amount of force and energy which may legitimately 
be resorted to on these occasions by one well acquainted with the 
course of the canal, and well practised in the use of instruments ; 
but the young surgeon can commit no greater error in the treatment 
of these cases than to suppose that a heavy, stiff hand and violent 
force will compensate for that skill and tact which can only be 
acquired in the course of years by experience in the dissecting-room 
and on the living subject. 



CHAPTER VIII. 

STONE IN THE BLADDER. TREATMENT. SOLUTION. LITHOTRITY. 

LITHOTOMY. 

The symptoms of stone in the bladder are usually very unequi- 
vocal: frequent calls to make water, sudden stoppage of the stream, 
pain after evacuation, in the neck of the viscus and at the glans penis, 
irritation in the region of the bladder, in the perineum, anus, and 
rectum, occasional discharge of ropy mucus, blood, lymph, or pus, 
all afford the strongest presumptive evidence as to the presence of a 
calculus ; yet most or all of these may be more or less conspicuous 
and none be pi-esent, while in other instances the symptoms may 
never have been such as to excite suspicion. The only certain 
test of this disease is afforded by the sound — an instrument which 
in most respects resembles the ordinary steel bougie, and which may 
be used in the following manner : — The patient being laid as in the 
proceeding for catheterism, the sound must be introduced in much 
the same manner, and when it has entered the bladder its point 
must be gently moved about in all directions until it strikes the con- 
cretion, when the sensation on the part of the surgeon will be such 
that he can scarcely err, and in addition, in most instances, the 
sound of the concussion is sufficiently distinct to be heard by those 
in the immediate vicinity. If the stone is not touched at once, a 
change in the patient's attitude may alter its position : thus, if he 
turns slightly to one side or the other, raises the pelvis above the 
level of the shoulders, or stands erect, the search may be more suc- 
cessful. In one instance, a common catheter will be as efficient as 
any other instrument ; when, however, there may be doubt as to 
the metal having touched a stone or merely a hard surface within 
the bladder, the solid steel should be preferred. Of late years it 
has been a prevailing custom to use a sound similar in shape, near 
the point, to the lithotrite exhibited in one of the future figures, 
under the supposition that the* short part beyond the curve can be 
turned down behind the prostate gland, and that the interior of the 
bladder can thus be more thoroughly examined : with this shape, 
or with a large curve, it will sometimes be of advantage to raise 
the lower part of the bladder by introducing the forefinger into the 
rectum. In one example the stone can be touched most readily 
when the bladder is moderately distended with urine ; in another, 
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when it is almost empty : on one occasion, in the same individual 
the object may be most palpable, at another time the utmost tact 
cannot detect it— and the latter will be observed, too, in instances 
where there is afterwards every proof that the stone has not in the 
interval passed into any pouch connected with the bladder : indeed, 
this condition is exceedingly rare— I mean that of a large pouch 
sufficient to conceal a calculus of ordinary dimensions. On all 
occasions a small stone, as might be anticipated, is more difficult 
to detect than a large one, and in general, when one of moderate 
diameter (eight or twelve lines) is present, it is felt almost as soon 
as the instrument enters the bladder ; for although a calculus may 
for a time lodge in any part of the organ, its most frequent seat is 
so immediately in contact with the orifice of the urethra, that it is 
often struck ere the curve of the sound has passed the prostate. It 
need scarcely be added, that all the movements with the sound 
must be made in the gentlest manner possible : on one occasion a 
slight rotatory motion with the hand will suffice, on another the 
whole instrument must be carried inwards so as to tap the stone, 
and again, it may probably be necessary to draw it backwards in 
such a manner as to cause the concavity between the curve and 
point to touch the neck of the bladder on all sides of the urethral 
orifice. 

Although it has been recommended that the sound should be in- 
troduced as for catheterism, it will be found inconvenient to use the 
right hand when the outer end of the instrument, is between the pa- 
tient's thighs : the left may therefore be used at this time ; but as 
few possess the same delicacy of touch with the latter organ, the 
surgeon may, after having reached the bladder, place himself be- 
tween the patient's thighs or stand upon his right side. For my own 
part, I generally introduce the sound with my left hand, while 
standing by the patient's right side, and then, when any minute 
search is required, I seize the instrument with my right hand. 

In the event of a stone being detected, the treatment may next 
be taken into consideration. Supposing that all those internal, or, 
as they may be called, constitutional means, which a knowledge of 
the practice of medicine will enable the surgeon to exhibit, have been 
tried and found of no avail, (which in all probability will be the 
result,) there are various mechanical proceedings which he may 
resort to, and which demand especial notice in such a work as this. 
The proposal to dissolve stone in the bladder by passing medicated 
fluids into that viscus is of old date. Towards the beginning of 
the last century the ingenious Dr. Hales used to show the possibility 
of passing a stream through the cavity by means of a double-tube 
catheter. His experiments were, however, performed on some of the 
lower animals, although he believed in the possibility of thus effect- 
ing the cure of stone on the human subject by solutions of the car- 
bonate of soda. Since then, to the present day, but little progress 
has been made in this mode of treatment ; for although, from time 
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to time the practice seems to have been successfully tried, (as 
evinced by the cases occurring to Dr. Rutherford, Sir Benjamin 
Brodie, Drs. Ritter, Jurine, Petit, and others,) it has attracted a 
small share of attention from the practical surgeon. Various 
solvents have been used on these occasions, from simple water to 
nitric acid— the latter being so weakened as not to injure the mucous 
lining of the bladder. Hales was aware of the power of a solution 
of carbonate or subcarbonate of soda over certain kinds of calcui, 
and the efficacy of the Vichy water, whether as an internal or as 
a local remedy, depends, in a great measure, on the bicarbonate of 
soda which it holds in solution. Dr. Rutherford used lime water ; 
Dr. Ritter, caustic potash ; Sir Benjamin Brodie, nitric acid— all, of 
course, in a diluted state. Dr. Hoskins, of Guernsey, affirms that 
he has discovered (by an elaborate process, if I understand him 
aright,) an effectual and safe solvent for phosphatic calculi, and only 
awaits the result of some trials now making with it, to give the 
formula publicity. Gruithuisen, although seemingly impressed with 
the virtues of simple water, entertained the idea that the strength of 
its current might have no inconsiderable influence, and so (perhaps 
with more mechanical ingenuity than surgical discretion) proposed 
to carry a stream through his double catheter by a tube communi- 
cating with a reservoir on the top of a two-story house ! Professor 
Jurine, of Geneva, was of opinion that injections of water had 
caused such a change on a large calculus in one of his female 
patients, that it broke down into many fragments. 

This method of treating stone may now be more favourably re- 
sorted to than in former years ; for, instead of the periphery alone 
being attacked, the object may be previously broken into fragments, 
whereby a vast extent of additional surface may be exposed to the 
dissolving and disintegrating influence of the menstruum. 

The fluid may be carried into the bladder by means of a catheter 
and syringe, — the latter such as is used for hydrocele, — or one made 
longer on purpose, or a caoutchouc bag with a proper nozzle may 
answer. A double tube so constructed as to resemble externally a 
common catheter — had better be used, whereby, if it is desired, a 
continued stream may be kept up. For this purpose Hales, Gruithuisen 
and others, used the instrument like a syphon, — a dish with a com- 
municating tube being kept above, another below. A Read's syringe 
may be applied for the purpose, and such an apparatus I have had 
by me for many years. A flexible caoutchouc catheter may be 
used on these occasions ; silver, however, is generally preferred ; and 
when Sir Benjamin Brodie injected nitric acid, the catheter was 
made of gold. Mr. Weiss has lately constructed some instruments 
in the form of those which I have used, and had them gilt so that 
they will resist the action of any ordinary solvent. 

Instead of a single stone there may be several, or there may be 
numerous small concretions, varying in size from a mustard-seed 
to a garden-pea. In such examples the practice above alluded to 
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may be equally applicable, although there may often be every reason 
to suppose that some, if not all, of the little bodies are originally 
formed in the kidneys, and drop down the ureters into the bladder. 
Here it is evident that local measures alone will not suffice ; but 
even while constitutional remedies are being exhibited some may 
advantageously be tried. Besides attempting to dissolve these ob- 
jects, or possibly without trying such a plan at all, some method 
more strictly mechanical may be resorted to : the urethra may be 
dilated to the fullest possible extent by means of bougies or other- 
wise, and thus there will be a greater probability of the gravel pass- 
ing away in the natural stream ; or a large catheter, provided with 
one or two large eyes, may be introduced, and the cavity being 
distended with fluid, the small stones may pass along the tube, or 
possibly, in withdrawing it slowly, while the fluid is still in the vis- 
cus, a few may follow its point. Such plans have been known to 
succeed, as evinced in the practice of Ledran, Boyer, Sir Benjamin 
Brodie, and the late Mr. George Bell of Edinburgh, — who was thus 
fortunate in ridding a patient of one hundred and fifty concretions, 
— and in other instances the calculi have been seized with instru- 
ments made for the purpose, and extracted at once. The instance 
where Sir Astley Cooper was so successful as to cure his patient 
by extracting upwards of eighty small stones in this way, is the 
most celebrated of the kind. Mr. Weiss, who constructed the ori- 
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ginal instrument used for this case, has lately made it in some re- 
spects more perfect. This drawing (fig. 238) exhibits its shape 
and appearance : at the point it consists of two blades hollowed out. 
within, which can be caused to open by means of a stilet, connected 
with a kind of trigger near the handle. When in the bladder the 
blades are opened, and allowed to shut again, which they do by 
their own elasticity, provided the trigger is not meddled with ; and, 
more perhaps by chance than by dexterity or precision of move- 
ment, one, two, or more of the concretions are probably caught 
within the hollow chops. By a repetition of such proceedings from 
day to day, as circumstances may permit, the malady may thus be 
removed. The method, however, is of older date than Sir Astley's 
operation, although the instruments do not seem to have been so 
perfect. Sir William Blizzard was occasionally in the habit of 
resorting to it, and the proposal is at least two centuries old. But 
cases where such practice may be deemed advisable, or may actu- 
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ally prove of service, are truly of rare occurrence, and in by far 
the greater number of cases of stone some more effectual means 
must be resorted to. 

In modern times the methods of drilling, percussing, and crushing 
the stone into sand, or into such small fragments as to pass away 
spontaneously, or to be removed by appropriate instruments, have 
been devised, proposed, and carried into execution, with the excel- 
lent motive of saving the necessity for resorting to a cutting opera- 
tion, which until within these twenty years was deemed the only 
certain method of cure,— although one attended with so much diffi- 
culty and hazard as to make it in every respect a last resource. 

It is compatible neither with the limits nor with the arrangement 
of this volume, that I should enter upon the particular history and 
progress of the subject of lithotrity, which now occupies so large a 
share of modern surgical literature. The celebrated cases of Gene- 
ral Martin and the monk of Citeaux seem invariably to be put at 
the top of the list of all lithotritic proceedings. The former relieved 
himself by frittering the stone into sand by means of a steel bougie 
made rough like a file on its convexity : the latter, by means of a 
kind of chisel introduced through a canula, and made to act on 
the stone by percussion with a hammer. The General's bladder 
is said, however, to have held a stone within it when he died, 
and the relief which he experienced may probably, after all, be 
attributed to some of those accidental alterations as to position 
of the stone and otherwise, which are occasionally met with in 
practice where no mechanical means have been adopted, and 
which are well ascertained to have occurred in some instances 
during the exhibition of the nostrum of Madame Stephens. Al- 
though Gruithuisen of Munich proposed, in 1813, to seize and then 
perforate a stone in the bladder by the process of drilling, and 
though Dr. James Arnott, in 1821, proposed applying a small cir- 
cular saw, introduced through a canula, to rasp off a portion of the 
concretion (the latter for the purpose of chemical examination — 
the former to permit of the more advantageous contact of solvents,) 
though Elderton, in 1819, first proposed a curved lithotritic instru- 
ment, and though Amussat, Leroy, and Civiale were busily engaged 
on the project of destroying stone in the bladder by mechanical 
means, the first operation on the living subject, at all resembling the 
modern proceedings, was not performed till 1824, when the last- 
named gentleman succeeded in freeing a patient of his complaint 
by the application of the instruments on only two different occa- 
sions, — sittings, as they have been technically named. Since this 
date the operation has been very frequently performed both by those 
who have devoted their sole attention to the subject, among the 
most distinguished of whom may be named Civiale himself, Heur- 
teloup, and Costello, — and by the regular surgeons of the day. The 
names of Amussat, Leroy, and Segalas occupy distinguished posi- 
tions in the interesting history, and it were needless to name the 
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various surgeons of our own country who have practised this ope- 
ration. 

Like many other novelties, lithotrity has undoubtedly been too 
much vaunted by its professed advocates and performers ; but it is 
equally clear that in many instances it forms an admirable substi- 
tute for lithotomy. Notwithstanding the reputed success of Civiale, 
it seems to me that in the present stage of its history we have not 
sufficiently authentic data by which to determine the comparative 
safety of lithotrity to that of lithotomy? but regarding the applica- 
bility of the former, and even its superiority in many instances, 
there need be no doubt. Years must yet elapse, and the operation 
must be tested in our public hospitals by the same class of surgeons 
as those on whose proceedings the statistics of lithotomy have been 
founded, before an unbiassed professional judgment can be given on 
the subject. 

There are certain circumstances adverse to the success of 
lithotrity, which should always be inquired into, ere it is determined 
to resort to this operation. The diameter of the urethra before the 
age of puberty is most unfavourable, both on account of the small- 
ness of the instrument which must of necessity be used, as also that 
the fragments cannot pass away in such large portions. Besides, 
in early years the urethra and bladder are more irritable — less cal- 
lous to the contact of the needful apparatus. At any period of life 
a small urethra is ojectionable on the above grounds, whether 
there be stricture or a natural want of developement. Any obstruc- 
tion to the free passage of instruments or of urine, must be a great 
hindrance, and in advanced years the natural enlargement of the 
prostate, and what may be termed the diseased enlargement, pre- 
sent impediments which the utmost skill may not be able to sur- 
mount. Should the bladder be sacculated — a condition which can 
scarcely be ascertained on the living subject — the chances of suc- 
cess will be further diminished ; for, supposing the stone to be 
broken into various fragments, the probability of some of these 
lodging in such pouches, must always render the results of the 
proceeding uncertain. But from my own experience I should say, 
that the most formidable objection to lithotrity is the apparent irri- 
tability of the urinary organs ; if the patient does more than wince 
while being sounded ; if the application of the steel to the urethra 
seems to occasion pain — I mean more than that sensation which 
patients usually have on such occasions — if the mucous surface of 
the bladder is so tender as to cause the contact of the instrument 
to be borne with difficulty ; and if the muscular fibres are excited 
to such violent contraction as to occasion the evacuation of the fluid 
contents along the side of the instrument, or to excite an irresistible 
desire to micturate, then assuredly the circumstances are peculiarly 
unfavourable to the proceeding. A stricture may be cured ; the 
natural calibre of the urethra may be increased by dilatation ; even 
in certain cases the objectionable state of the prostate may be in 
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some measure overcome by means of large catheters, scoops, and 
proper position whilst voiding urine ; but the irritability — ex- 
citability, I may call it — and tendency to inflammation, which 
are almost certain accompaniments, cannot so readily be coped 
with. It is very certain that in some instances the organs become 
more and more callous after the application of instruments ; but it 
is equally certain that the conditions above referred to often rather 
increase than otherwise, after the first, second, or third sitting; 
and, in addition, that in certain cases, where the conditions have 
not been by any means conspicuous before the operation, they 
have become so developed as to retard the whole proceedings, 
making each succeeding attempt more painful than the preceding 
one, so that the cure (if cure it can be called) is ultimately com- 
pleted amidst the most miserable sufferings — miserable to the 
patient, and disheartening to the surgeon, — when, from time lo 
time, as a favourable opportunity presents, he has again to resume 
his attacks upon the original cause of the suffering — the stone — 
which may at this time be already comminuted into a variety of 
fragments. 

While I do not hesitate to assert that the above picture is by no 
means overdrawn, it must be admitted that the effects are very dif- 
ferent in the majority of cases in which lithotrity is properly appli- 
cable : and here be it remarked, there is a vast difference between 
such examples and those in which, unfortunately, it is attempted ; 
for when the circumstances are favourable, viz., when there is a 
large and callous urethra, a capacious and apathetic bladder, (if I 
may so call it), with good muscular power, a healthy prostate, and 
a small _ or moderately-sized stone, the operation may be done 
once, twice, or as often as may be required, with as little "annoyance 
to the patient as if he were only undergoing the treatment for 
stricture. 

Supposing lithotrity to be the mode of treatment, the method of 
crushing the stone into fragments is that which is now in general 
use, having almost entirely superseded the percussing force of 
Heurteloup, and also the process of drilling by means of a straight 
instrument, which was at one time so extensively used by Civiale, 
but which we learn from Mr. Edwin Lee, in his Dissertation on the 
subject, for which he was awarded the Jacksonian Prize for 1838, 
is at present scarcely ever employed by that distinguished lithotri- 
tist. The curved instrument originally devised by Mr. Weiss, in 
1823, formed the type of those which have since been so much 
improved— it may be said perfected— by himself and M. Charrierc. 
Ihe hthotnte of the present day consists of a male and female 
blade, which, while they are so adapted to each other as to re- 
semble a common short-curved sound, can, by a sliding motion, be 
so opened at the extremity within the bladder as to leave a space 
of sufficient size to enclose the stone, when they can again be 
closed, and with such a force, as to divide the object into two or 
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more fragments, which can then be treated in a mode similar to 
that by which the original stone has been broken down. This force 
was, as Mr. Weiss originally proposed it should be, applied by 
means of a screw : Heurteloup, however, who first used the instru- 
ment, preferred a hammer wherewith to close the blades ; but the 
screw has been again adopted, and it is scarcely possible to refer 
to any useful piece of mechanism for surgical purposes more per- 
fect than the instruments now constructed by Mr. Weiss. 

In 1834 I described, in The Lancet and in The Edinburgh Medical 
and Surgical Journal, a modification by means of a rack and 
pinion, which I was induced to prefer after having witnessed some 
operations with the apparatus of Heurteloup. The necessity for a 
vice in which to fix the instrument, as used by this gentleman — the 
complicated, though ingenious table, and the various processes of 
fixing and unfixing the different screws and pins, all seemed to me 
to be unnecessary complications. The vice, capable of being fixed 
at any proper height on the margin of the table, was at first deemed 
a most valuable means of preventing the percussion from acting in- 
juriously upon the urethra or bladder — it certainly was admirably 
adapted for that purpose ; but it was entirely overlooked that, while 
the lithotrite was in the viscus and thus fixed, there was nothing 
which could prevent the patient so moving and writhing his body 
as to bring the bladder against the instrument, and thus unconsciously 
inflict greater injury than might have been occasioned without the 
vice. I have nowhere seen this circumstance so clearly pointed 
out as in Mr. Lee's Essay, already referred to. A hand-vice has 
been substituted by some ; but it may well be doubted if there be 
further use for the hammer, as the screw above referred to affords 
as much destructive force as the limited size of the instrument will 
bear. 

Of late years I have in some respects simplified my own instru- 
ment, and generally give it the preference to the screw force. It is 
such as may be understood by the drawing below (fig. 239,) and 
may be used in the following manner : — The patient being laid on 

Fig. 239. 




the margin of a bed, or a couch, with the shoulders and knees 
slightly raised, the surgeon, standing between the latter, should intro- 
duce the instrument with the blades closed, and smeared with oil 
or lard, in a slow, steady, and cautious manner, so as to cause the 
smallest possible excitement : next, when the curved point is fairly 
within the cavity, he should cautiously feel for the stone, as in the 
process of sounding already described : then having touched it, he 
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Fig. 240. 



opens the blades by drawing the inner one towards him, and push- 
ing the outer a little onwards, until he supposes the gap sufficient to 
include the calculus, when he turns their points, and dips the whole 
end of the instrument in the supposed direction of the stone, then 
pushes them towards each other, and thus grasps the object : this 
being done, he should move the instrument slightly by way of 
making sure that he has not included part of the 
mucous membrane, and being satisfied on this 
score, he should apply the handle (fig. 240), and 
by turning it in the manner indicated by the ac- 
companying drawing (fig. 241,) should force the 
inner blade onwards, either by a continued turn 
of the hand, or by sudden and short jerks, so as 
to imitate slight percussions, until the object is 
shattered, when he may repeat the proceedings on 
one or more of the fragments, according to cir- 
cumstances. Perhaps one proceeding may suffice if the stone is 
small : but more frequently the different portions have to be touched, 

Fig. 241. 





and the repetitions must be resorted to at intervals of two days, or 
more, according to the condition of the bladder above referred to. 
Previous to the performance of each operation, the patient should 
be desired to retain his water for a couple of hours or more, or else 
some tepid fluid must be thrown in immediately before. When the 
cavity is tolerably distended, the instrument moves about with more 
facility and less pain to the patient,— besides the stone is more iso- 
lated, as it were, and the blades can be placed on each side of it 
with less risk to the tunics. Usually towards the end of each pro- 
ceeding, the bladder becomes comparatively empty, from the escape 
of urine through the chinks and alongside of the instrument, and 
then as the blades are more likely to inflict injury, they should be 
closed and withdrawn. It will seldom happen that there is not some 
slight effusion of blood, the urine being generally tinged red for some 
time after, and clots occasionally pass away, either by themselves, 
or mingled with sand and small fragments. For the purpose of 
clearing the bladder as rapidly as possible, Heurteloup used an in- 
strument of steel resembling a common catheter, through which, 
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when introduced after the operation of breaking the stone, he in- 
jected tepid water until it was forcibly expelled, when clots, sand, 
and small fragments occasionally escaped at the same time through 
the eyes, which were purposely made very open. In case of any 
large' fragment sticking in these apertures, a most ingenious stilet, 
constructed towards the point like a watch-chain, was introduced 
so as to cut them off, and allow the instrument to be withdrawn 
without injury to the urethra from any portion projecting through 
one or other of these openings. The double-current catheter, with 
Read's syringe, already referred to (p. 598,) I have used with similar 
objects, and an elastic piece of steel has acted as a stilet. 

The subsequent treatment must be conducted on ordinary surgical 
principles. Usually when the stone has been divided, a smaller in- 
strument than that which has originally been used will suffice 
for the fragments, which are on some occasions so very friable 
that the mere squeezing of the blades together with the fingers will 
suffice to crush them. The teeth may vary considerably in shape 
from those represented in fig. 239 : the two blades may be so 
made that the one encloses the other, or they may be opposed, as 
is represented in this cut (fig. 242.) The instrument now most 
generally in use is open on the convexity of that part between the 
turn and the point, so that the fragments cannot collect and clog up 
the blades in such a manner as to prevent them from being readily 
shut ; but sometimes a kind of scoop is used — one blade having a 
large excavation, the other forming a sort of lid 
for it. Some of these are so constructed as to suit 
for catheters at the same time. In one instance 
such a curve as that represented in the sketches 
referred to may be found to answer best, in 
another the angle may be more or less oblique. In 
some instruments the point beyond the curve is 
longer, in others shorter, as here exhibited (fig. 
243) ; — but the minute details of these matters Fi g- 243 > 
would carry me far beyond my present limits. /? Jj 

Occasionally both patient and surgeon expe- =^£^ y 

rience more annoyance from a fragment lodging 
in the urethra than from any other circumstance, 
and much ingenuity and manipulative skill may be necessary to ex- 
pedite its passage. Various instruments have been constructed to 
enable the surgeon to extract these objects. One of this figure 
(244) may sometimes answer : the two blades are intended to grasp 
the fragment, and the screw or file in the centre is designed to 
fritter it down. In one instance a bent piece of wire will suit, in 
another the scoop end of a common director ; and again, a long 
slender forceps, similar in construction to those used for extracting 
polypi from the nostrils, (p. 488,) will serve the object in view. But 
I need not dwell on such topics, nor after all that has been pre- 
viously stated in this volume need I give # special notice to such 
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matters as the ordinary principles of practice should dictate, as re- 
gards the necessity of using every instrument with the most gentle 
and delicate movements, — the value of opiates, especially 
Fig. 244. when exhibited by the rectum, — the advantages of diluents, 
hip-baths, and, generally, all such means as shall allay pain, 
promote the passage of fragments, and avert or subdue in- 
flammatory action. 

Although lithotrity may be performed on children, it may 
well be doubted if such a proceeding should ever be at- 
tempted upon them ; for it would be difficult to name any 
single operation of magnitude which has been more suc- 
cessful on young subjects than that of lithotomy. Out 
of one hundred and five cases operated on by the 
latter method in the Norwich Hospital — the patients being 
under ten years of age — only three died, thus giving an 
average of one in thirty-five; and although other tables 
do not show altogether such favourable results, there are 
good reasons for supposing, that the average deaths in young 
persons who are subjected to lithotomy is little more than one in 
twenty-eight or thirty. Until it can be shown, then, that lithotrity 
surpasses this success, and is in almost every other respect 
to be preferred, it is only a fair conclusion to draw at the present 
time, that lithotomy is decidedly preferable in such subjects ; and 
when moreover, the comparative frequency of the disease in 
children is taken into account, it will at once appear that a large pro- 
portion of all cases of stone must yet be set aside for the lithotomist. 
Above the age of puberty, however, the average alters very ma- 
terially, and as already stated, the propriety of resorting to litho- 
trity ought to have due consideration. 

The circumstances which are unfavourable for lithotrity can be 
considered as giving only a negative advantage to lithotomy : if the 
magnitude of a stone precludes the selection of the former, it renders 
the latter a dangerous alternative; but of two evils the surgeon's 
judgment has to determine which can be deemed the least ; and it 
seems certain that the latter method must still, in many examples, 
be the only means of attempting a cure by operation. 

I propose here, in accordance with the arrangements in other 
parts of this work, to limit my notice of lithotomy to an exposition 
of the practice which I myself should follow, and of which I can 
speak from personal experience. Cutting on the gripe is not prac- 
tised by any surgeon of the present day ; the operation with the 
apparatus major is equally obsolete ; the high operation is but little 
followed unless by the distinguished Souberbielle, or in instances 
where other modes are not deemed eligible ; the recto-vesical 
method has few if any advocates ; the bilateral proceeding is but 
rarely pursued, and has never, to my knowledge, been performed 
in this country with the double lithotome; the cutting gorget, from 
all I can perceive, is getting more and more into disuse; and the 
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lateral operation, as practised by Jaques in his latter years, by Rau 
and by Cheselden, seems, with few exceptions, to be that in most 
common use among the modern surgeons of this country. The 
whole proceedings as practised by some in the present day so nearly 
resemble those of the last-named most distinguished of all British 
lithotomists, that the custom prevails more than ever of calling the 
operation Cheselden's. With some slight modifications, the follow- 
ing is a description of the proceeding, and such as I should recom- 
mend : — Every care being taken, as in all other operations, whether 
capital or not, that the patient is in as favourable a condition as 
circumstances will permit, the perineum should be shaved, a clyster 
of warm water should be administered about an hour before, and 
he should be desired to retain his urine until the operation. Before 

Fig. 245. 




Fig. 24G. 



the appointed time the surgeon, particularly in the early part of his 
practice, should ascertain that there is a good stout table in the 
apartment, and also a chair, each of a proper height in proportion 
to his own taste and size ; and here too, as in all other operations 
of great magnitude, he should see that all his appa- 
ratus is in perfect order, as has been especially 
noticed in some of the early chapters in this volume. 
Every thing being prepared, the first step is to intro- 
duce the staff, which should be as large as the ure- 
thra will admit with ease, and of such a shape as 
that here represented (fig. 245), having the groove 
presented a little to the left side of the urethra. This 
being slowly and cautiously done, as with the cathe- 
ter, in the manner already described, the instrument 
should be made to strike the stone, and should then 
be given in charge of an assistant. Next the patient 
should be secured thus : A piece of broad worsted tape 
about three yards long should be doubled, and form- 
ed into a loop in this fashion (fig. 240), which should 
then be fastened on one of the patient's wrists; and 
next, he being desired to grasp the outer margin of the 
foot, the two ends should be so twisted round each 
hand and foot as to bind them firmly together. A similar manoeuvre 
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should be executed at the same time on the other side, and thus the 
patient will be securely bound, hand and foot, although two assist- 
ants will be required, one at each knee, to hold the thighs properly 
apart, and others may also be of service to keep him steady. The 
breech should now be brought to the margin of the table and the 
assistant, who has charge of the staff, should be desired to hold 
that instrument in his left hand, nearly perpendicular, with the con- 
cavity of the curve resting on the upper part of the triangular 
ligament, and to draw the scrotum slightly upwards, and a 
little to the right side, with his right hand, while he stands on 
the patient's right side. Then the surgeon should seat himself in 
front of the perineum, having previously arranged with an assistant 
about having the instruments handed to him, or having already 
arranged them properly on a chair at his side ; now it may be well 
to pass the forefinger of the left hand, well oiled, into the rectum, 
to ascertain the size of the prostate (if that has not been done pre- 
viously), and also the depth of this organ from the surface; next, 
having withdrawn his ringer, he should trace the course of the 
rami of the pubes and ischium on the left side, ascertain the position 
of the tuberosity of the latter bone on each side, and having scanned 
the whole surface, he should proceed to use the knife (fig. 247), 
which he should hold much in the manner of a common bistoury 
(p. 20). 

Fig. 247. 



The point should be entered about one inch and three-fourths in 
front of the anus, about a line's breadth left of the raphe, pushed 
through the skin, and carried by a kind of sawing motion down to 
the left side of the perineum, about an inch beyond the anus, the 
middle of the incision being at equal distances from the latter part 
and the tuberosity, as indicated by the line on the accompanying 
drawing (fig. 248) ; next, the blade should be run along the surface 
of the exposed cellular tissue, and then the point of the forefinger of 
the left hand should be thrust into the wound a little in front of the 
anus, so as to penetrate between the accelerator urinse muscle and 
the erector, the knife being applied to any part which offers resist- 
ance ; now with a little force the finger can be placed upon the 
membranous portion of the urethra, and the groove in the staff, and 
the blade, with the flat surfaces nearly horizontal, should be car- 
ried along above the finger, made to perforate the urethra about 
three lines in front of the prostate, and then be slid along the groove 
until it has entered the bladder, having slit open the side of the 
urethra and notched the margin of the prostate in its course. In 
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withdrawing the knife, if the stone is supposed to be of considerable 
magi itude, the blade should be kept a little out of the groove, so as 
to increase the incision of the prostate. The forefinger of the left 
hand should next be slipped slowly into the bladder along the staff, 
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and in such a manner as to cause dilatation of the surrounding tex- 
tures, and its point should be moved about in search of the stone, 
which being found, should be retained in a position near the neck 
of the viscus ; then the assistant should be desired to remove the 
staff, and the surgeon should introduce the forceps (fig. 249) along 

Fig. 243. 




the upper surface of the finger, slowly withdrawing the latter as the 
former make progress : their entrance will be denoted by a gush of 
urine, at which instant the blades should be expanded, and now, in 
all probability, may be closed upon the stone ; extraction should 
then be effected by a slow zigzag movement ; and this being done, 
the operation is completed. It may be well, however, to examine 
the interior of the bladder, in case of other concretions being pre- 
sent, arid this may be done with the point of the finger, with a com- 
mon sound, or with such an instrument as is represented below (fig. 
250), which is technically called a searcher; if others are present, 
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they must also be extracted ; then the patient being unbound, should 
be carried to bed, desired to lie principally on his back, occasionally 
permitted to rest on his right side, and the future treatment must be 
conducted according to circumstances. Sometimes, if there has 

Fig. 250. 




Fig. 251. 



been much laceration, a tube (fig. 251) is passed into the wound, 
and retained for the next forty-eight hours by means of tapes or 
slips of oiled silk attached above to a cord round the loins. 

Each stage of the operation and each instrument require some 
separate consideration. It is recommended that the staff should be 
introduced as the first step, — chiefly because it can be more easily 
passed before the patient is bound, and also 
because it is satisfactory to touch the stone 
before going further. Unless the calculus be 
large and palpable, and this has been well as- 
certained before, the surgeon should never cut 
into the bladder until he feels the concretion 
when the patient is on the operating table. 
The staff usually permits him to do so ; but as 
it is not of a convenient shape for making a 
minute survey of the bladder, should that be 
required, it will be necessary to withdraw it, 
and pass a common short curved sound, which 
will probably be most conveniently used when 
the patient lies in the ordinary position for this 
process. In general the staff suffices for all 
the sounding which may be required at this 
particular time ; therefore it is unnecessary to pass the regular 
sound at first ; but as the former may possibly not suffice, and 
as it is possible also that the stone may not be detected even with 
the most careful examination, and as consequently the surgeon 
would not be justified in proceeding further, it is always best in my 
opinion, to pass the staff before tying up the patient. This latter 
circumstance may to some appear of less consequence than I seem 
to attach to it, — indeed, in my own practice I have not always 
attended to it ; but the staff is not in every instance introduced so 
readily as may be imagined ; and in case of difficulty, as it might 
be supposed that the attitude of the patient when his hands and feet 
are tied together might be unfavourable, — as I believe it is in some, 
—the surgeon might regret having him thus bound ; — besides, there 
is nothing more likely to ruffle the temper of a young operator than 
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meeting unexpectedly a difficulty in this the beginning, and perhaps 
most simple step in the proceeding, and therefore he should avoid 
throwing annoyance in his own way, however petty it may appear 
to those familiar with such matters. 

Before commencing the incisions, the operator should satisfy 
himself that the point of the staff has not slipped out of the bladder, 
which it is apt to do unless the assistant who holds it is careful ; 
and when assured on this subject, he should place it in the attitude 
in which he wishes it held afterwards, and then give it finally in 
charge to the assistant. It has been the custom with some to cause 
the convexity of the instrument to project in the left side of the 
perineum, but this seems unnecessary. 

The length of the external incision in the adult should be about 
three inches; but if the patient is fat, the perineum deep, and the 
stone large, it should be made longer, — at both ends, but more espe- 
cially in front. It has been a customary recommendation to have 
the external wound as far behind the anus as in front, but I believe 
that the lower part of the incision is seldom of much advantage, 
unless, indeed, the stone be very large ; but even in such an in- 
stance it will be found that the skin towards the scrotum is more 
put on the stretch than that behind : besides, an incision which is 
begun an inch and three quarters or two inches in front of the 
anus, when the scrotum is held up in the manner recommended, 
will not appear so great after the parts are allowed to resume a 
more natural position. The skin alone should be divided in front, 
and between the tuberosity and the anus the blade may be carried 
deeper, although there is less occasion for this in general than some 
have supposed. The young surgeon is often told to cut freely here, 
because there is no important texture, — nothing but cellular tissue ; 
but where the stone is not above an average size, there is actually 
no need of a wide gap in this situation. 

A free division of the skin, then, I consider a most important 
feature in the operation ; but beyond this the application of the 
knife should in my opinion, be extremely limited. The point of the 
finger may, in general, be thrust without much force into the space 
between the muscles above named, provided the superficial fascia 
has been cut ; it will probably be arrested by the lower part of the 
triangular ligament, and some of the fibres of the levator ani; but 
I believe the groove may be felt through these parts, — they may in 
a manner be squeezed up against it, and the puncture with the 
knife as it is carried onwards will usually suffice to admit the point 
of the finger, which, being accomplished, gives the operator the 
power of enlarging the wound to any extent he may think 
necessary. The dotted line in the following drawing (fig. 
252) will give an idea of the extent of the wound as far as the 
membranous portion of the urethra: the left forefinger is placed as 
above recommended : the point of the knife is represented as being 
about to be carried onwards, and the dotted line on the prostate 
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shows the extent of incision through the left lobe of that organ. 
It will be observed that a considerable portion of the gland remains 
uncul, and that the line of incision is nearly parallel with, and a 
little below the attachment of the pelvic fascia, as referred to at 

Fig. 252. 




page 543. In all probability the transversus perinei muscle will tear 
under the finger, as will also such of the fibres of the levator ani, 
and of Wilson's, as may be interfered with : if, however, these or 
any other parts seem to resist the entrance of the finger, the edge 
of the blade should be turned against them ; but as the amount of 
resistance cannot be well appreciated until the wound has been 
made into the bladder, and as it might be both troublesome and. 
dangerous to use a sharp-pointed instrument any longer, a probe- 
pointed bistoury may be selected for the purpose, and one such as 
this (fig. 253), which it will be perceived resembles that laid aside 

Fig. 253. 




in all respects excepting the point, will be found to answer well. 
In some instances where the stone is large it may be desirable to 
make a freer opening in the prostate than the line in the drawing 
indicates ; but as it will be unsafe to use the sharp-pointed bistoury 
for the purpose, the blade exhibited in the last drawing will answer. 
It may be used before the stone is grasped by the forceps, or after, 
as may be thought proper : if before, it may be carried further 
along the left lobe, or be laid on the right one so as to divide it to 
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a similar extent ; if the stone is between the forceps, the blade may 
still be put against one or other of these parts of the prosta'e ; but 
it may now be more difficult to reach the right lobe, and, in so far 
as I can perceive, there should be no hesitation in cutting any part 
of the gland which seems to offer great resistance, with the excep- 
tion perhaps of its under surface, where the position of the seminal 
ducts and other circumstances should deter the surgeon from using 
a cutting instrument. The blades above recommended may be 
each set in a stout ebony handle, somewhat longer and thicker than 
that of the scalpel, or they may be in clasp-handles. It is advisa- 
ble to have the sharp-pointed one in this setting, as the operator 
can conveniently keep it in his vest-pocket until he is about to use 
it, and thus there will be no chance of the point being broken by 
an awkward assistant or an inquisitive looker-on. 

I believe that in a large majority of cases, the opening in the 
deep part of the perineum and neck of the bladder need not at first 
be longer than what the forefinger will stop, and as the latter fol- 
lows the course of the knife as soon as it is withdrawn, there will 
be as yet only a slight escape of urine ; but when the forceps are 
used the fluid will gush out at once, at which time, as already 
stated, the stone may probably be seized. 

Perhaps the most difficult part of the operation pertains to the 
use of the forceps. With such a narrow wound some care is 
required in slipping them towards the bladder, for otherwise their 
points might get between the prostate and rectum— indeed, even in 
using the°forefinger there is danger of its passing in this direction. 
Jf a large opening be made in the back of the bladder the urine 
must escape before the forceps are introduced ; but if it be small, 
as has been recommended, the great gush will not take place until 
the blades enter the viscus, and if they are opened at this time there 
is every probability of the stone being carried between them by 
the force of the current, as well as the natural contraction of the 
bladder which usually throws it towards the neck. If the stone is 
not grasped at the period referred to, the blades must be closed and 
moved about until they touch it, when they must again be opened 
and an attempt be made to seize it. Now, however, the bladder, 
having contracted, will prevent the blades being opened so readily 
as before. I have often found it of service to give the forceps a 
kind of shake, which seems not only to make the stone fall between 
the blades, but also causes it to settle down, as it were, in the most 
favourable position in the concavity between the chops. In extract- 
ing, the movements should be slow, the hand should, if necesary, be 
carried up and down, and from side to side, and with such a degree 
of pulling as to cause the textures to yield gradually. Occasionally 
it may be of service to introduce the point of the left forefinger to 
forceUie parts slightly backwards ; and in all instances the prostate, 
and consequently the neck of the bladder should be kept as much 
as possible in their natural position. In the different operations 
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which I have witnessed, when there has been difficulty in extracting 
a stone of moderate size, or perhaps a little above the average, two 
circumstances have appeared to me as having had considerable 
influence in retarding the proceeding; first, the shape of the forceps, 
and next, the mode of using them. If the blades be short between 
the hinge and the points, as they often are, their wedge shape, when 
the stone is grasped, is too abrupt to cause that gradual dila- 
tation which appears to me to be of so much consequence : the 
blades, besides being more apt to slip, are thus brought against the 
interior of the neck of the bladder most abruptly, when any force 
exerted at this time is more likely to bring the prostate against the 
rami of the pubes than to cause the expansion alluded to : moreover, 
the stone is now rnuch less likely to come through than ever, as in 
addition to the resistance of die gland the interval between the bones 
is so narrow that it may be physically impossible for it to pass 
while the parts are thus situated. If, however, the blades be made 
of a length and shape in proportion to those exhibited at page 609, 
the above difficulty may, in some measure, be overcome : but still 
the extracting force must be applied gradually, and in a direction 
more towards the floor than the surgeon, and thus the expansion 
will be chiefly in that direction in which the space between the 
bones is largest. I believe that it is of some consequence, also, to 
have the whole forceps of considerable length, (from nine to ten 
inches for the adult,) as the lever force may be of great importance 
when the stone is very large ; and in all instances it is wise to have 
at hand a variety of forceps of different sizes, for occasionally a 
stone proves to be much larger than has been anticipated, and a 
full-sized instrument may then be of great service. The concavity 
of the jaws of the forceps is usually made rough, having a variety 
of little metallic projections ; but some prefer those lined with stout 
linen, which is sewed to them through apertures made on purpose, 
as may be seen in the drawing on a preceding page. Sometimes 
it may be advantageous to have the forceps curved near the points, 
so as to reach the lower part of the bladder more conveniently, or 
perhaps up behind the pubes, and in certain instances, such as when 
the stone is flat and difficult to seize, a scoop (fig. 254) may be 
more serviceable than the forceps. The instrument is used by 
passing it behind the stone, then fixing the latter against it with the 
point of the left forefinger, and thus extracting all three at the same 
time. 

Fig. 254. 



The principal dangers in the operation above described are, wound 
of the rectum or of some large blood-vessel. The former will be 
best avoided by keeping the knife, when in the deep part of the 
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wound, chiefly above the finger, which may also be used to depress 
the gut. Under the age of puberty there is seldom any annoyance 
from hemorrhage, but in the adult there may be both trouble and 
danger. The superficial perineal artery, or its transverse branch, 
is occasionally of such size, that, when divided, a ligature may be 
necessary ; — it is usually so near the margin of the wound that it 
can be secured with great facility. The artery of the bulb will 
seldom be cut, as the point of the knife should never be carried so 
high at this part : an anomalous branch (forming the dorsal artery 
of the penis) occasionally traverses the line of incision in the pro- 
state, but such a circumstance is rarely met with, and when the 
scalpel is used (for it may be perceived that there is little difference 
between the blade represented at p. 008 and the last named instru- 
ment, saving that the one for lithotomy is blunt towards the heel), 
the edge of the knife is not likely to encounter the common pudic. 
Perhaps the most troublesome hemorrhage may be from the veins 
around the neck of the bladder, which in those advanced in years 
are often of considerable size. If necessary, the opening in the 
skin might be enlarged, to permit the application of a ligature to a 
deep-seated artery — it might even be possible to carry a curved 
needle round the pudic, were this deemed advisable ; but in the 
generality of instances the bleeding ceases as soon as the patient's 
thighs are placed together ; for then the cut surfaces come more 
closely into apposition : cold over the pubes may be resorted to; but 
the most efficient means of all — especially when a ligature cannot 
be applied— is to use the tube delineated at p. 610, which when in- 
troduced into the bladder, can be so surrounded by plugs of lint as 
to keep up very efficient pressure, and at the same time the urine is 
allowed to dribble away though the canal. When the tube and 
plugs are withdrawn, at' the end of four-and-twenty or eight-and- 
forty hours, the effused lymph on the cut surfaces will have closed 
the divided vessels. 

As the urine must escape by the wound for the next ten or 
fifteen days, a piece of Mackintosh cloth must be laid between 
the patient and the mattress ; a folded blanket or sheet should also 
be placed under his breech, a sponge may be put in front of the 
wound, to absorb part of the urine, and care should betaken to keep 
the skin as dry as possible. Usually, from the swelling of the parts 
in the track of the incision, the urine passes freely by the urethra 
on the second or third day, but it soon again all escapes by the 
wound, and then on the eighth, ninth, or tenth, it flows in part by 
the natural course, and in a few days more is entirely evacuated 
through this channel. The aperture in the perineum generally 
closes in about three weeks or a month, sometimes earlier, and 
occasionally much later, a few drops of urine coming from time 
to time, for six weeks or more, through a small chink still un- 
closed. 

The treatment after lithotomy, as regards diet, the state of the 
bowels, and the various evil consequences of the proceeding not 
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particularly referred to above — such as infiltration, wound of the 
rectum, inflammation of the neck of the bladder or of the perito- 
neum, &c, &c, should be conducted on the ordinary principles of 
surgery, which, it is presumed, must be known to any one who 
would undertake the operation. 

Very recently a proposal has been made by Dr. Willis to extract 
the stone by dilating the neck of the bladder, after making an inci- 
sion in the "perineum and opening the membranous portion of the 
urethra, in imitation of an operation once performed by Sir Astley 
Cooper, at the suggestion of the Drs. Arnott, and partly also of the 
old method of Romanus and Marianus by the apparatus major ; 
but it remains to be proved in how far the operation is to be pre- 
ferred to the present method. A most intelligent friend, Mr. 
Thomas Elliot, of Carlisle, has favoured me with an account of a 
case, in which he has successfully extracted a stone in this manner 
on a young man of seventeen, but as it his intention to publish the 
particulars, and as the reader will do well to peruse Dr. Willis's 
own .remarks on his proposal (Lithectasy he calls the proceeding) 
I need not refer more particularly at present to such a practice. 

Among the numerous authors on the subject of lithotomy, there 
is difficulty in selecting those most worthy of notice in such a work 
as this ; and it is not deemed necessary to advert in any particular 
manner to the modifications which have been or are practised with 
regard to different steps in the proceedings. Of the method with 
the cutting gorget I have had little experience; and although I have 
seen the operation admirably executed with this instrument by Mr. 
Green at St. Thomas's Hospital, I cannot but express my concur- 
rence with the prevailing feeling of the present day, that the scalpel 
or bistoury is the safest instrument for making the wound in the 
neck of the bladder. There is no modern author with whose works 
I am acquainted, who has so clearly pointed out the deplorable 
effects of the gorget, as Mr. Crosse, and in so far as I am myself 
able to form an opinion, the instrument might be altogether dis- 
pensed with among modern surgeons. 

Through the polite attention of Mr. Key, I have had an oppor- 
tunity of witnessing with what ease and dexterity he performs the 
operation on a straight staff in a way peculiar to himself, and of 
which he has published an account ; but partly from custom, and 
partly because I think that in the present state of our knowledge of 
the means of extracting a stone from the bladder by lithotomy the 
proceeding of Cheselden cannot be excelled, whether as regards 
facility of execution or safety to the patient, I give his method the 
preference. The highest averages of success (one death in five, in 
six, seven, and in eight) have been attained in this way, by Chesel- 
den himself, and by many who have imitated his movements, among 
whom I may enumerate as perhaps the most successful, Mr. Mar- 
tineau of Norwich, Mr. Chrichton of Dundee, and Mr. Liston, whose 
operations I often witnessed in former years with admiration. 
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Abdomen, dissection of, 526 

Abernethy's plan in the treatment of 

chronic abscess, 80 
Abscess, 74 

acute, treatment of, 77 
chronic, treatment of, 80 
method of opening, 76 
Absorption, disjunctive, 95 

of pus, 74 
Acromion bursa, disease of, 230 

process, fracture of, 213 
removal of diseased portions of, 

238 
removal of, in amputation at 
shoulder-joint, 261 
Actual cautery, 55 
Acupuncturation in hydrocele, 573 
Acute inflammation, 61 
Adhesive inflammation, 112 

plaster, application of, 42 
Adipose tumour, 141 

Air between cut surfaces preventing ad- 
hesion, 113 
Air, introduction of into veins considered, 

421 
Alveoli, removal of, 508 
Ambi-dexterity, remarks on, 22 
Amputation, general remarks on, 148 
circular, 148 

method of performing, 154 
flap, 148 
in compound fractures, 119, 

121 
question of, in gangrene and 

mortification, 98 
recommended in disease of 
toes and metatarsus, 360 
Amputations in Superior Extremity — 
of phalanges, 241 
of finger, 243 
of forefinger, 245 
of little finger, 245 
partial, of hand, 251 
of thumb, 248 
at wrist-joint, 251 
in fore-arm, 252 

by double flap recommended, 252 
78 



I Amputations — continued. 
at elbow-joint, 254 
in upper-arm, 254 
at shoulder-joint, 256 
of Inferior Extremity — 
toes, 371 

and metatarsal bones, 371 
of great toe, 372 

and metatarsal bone, 372 
and internal cuneiform 
bone, 373 
partial, of foot (Hey's), 374 

(Chopart's), 375 
of leg, by anterior and posterior flaps, 

379 
author's opinions regarding, 378 
by lateral flaps, 384 
at knee-joint, 385 
in the thigh, 385 
at hip-joint, 390 
of penis, 583 
Amygdalee, removal of, 502 
Anastomotica magna, 268 
Anastomosis, aneurism by, 134 
Anatomy — 

descriptive, definition of, 18 
knowledge of, essential to operative 

surgery, 24 

general, 18 

pathological, 18 

surgical, 17 

of abdomen, 533 

head, 447 

neck, 395 

pelvis, 540 

superior extremity, 165 
inferior extremity, 264 
Aneurism, 127 

question of originality with re- 
gard to the Hunterian opera- 
tion in, 128 
application of a ligature to an 

artery in, 133 
use of temporary ligatures in, 

varicose, 133, 218 
needle, 40 
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Aneurism needle used by author in liga- 
ture of subclavian artery, 413 
by anastomosis, 134 
incision, 136 
treatment with twisted suture, 

136 
ligature of main artery for, 139 
of bone, 139 
Aneurismal varix, 133, 218 
Ankle-joint, 276 

dislocation of, 283 
compound dislocation of, 285 
excision of, 362 
Annular ligaments, anterior and posterior, 

of wrist, 173 
Annular ligaments, anterior and posterior, 

of ankle, 276 
Annular ligament, anterior, in ankle, 264 
Anterior tibial artery, 265 

aneurism of, 333 
irregularities of, 334 
ligature of, 333 
wounds of, 333 
Antrum, 453 

abscess of, 516 
Anus, imperforate, 565 

formation of an artificial, 566 
removal of, 571 
Aorta, 540 

ligature of, 550 
Aponeurosis, plantar, 269 
Apparatus for the reduction of dislocations, 

192 
Application of a ligature to subclavian 

between scaleni, 414 
Arm, amputation of upper, 254 

torn off, 261 
Arteries — 

method of injecting, 28 

method of applying a ligature to a 

bleeding, 37 
method of applying a ligature to, in 
aneurism, 133 
of Head and Neck — 
arteria innominata, 402 
common carotid, 400 
external, 400 
internal, 406 
irregularities in, 426 
facial, 405 
lingual, 400 
meningea media, 448 
mammary, internal, 401 
occipital, 405 
thyroid axis, 401 

inferior, 404 
middle, 403 
superior, 404 
transversalis colli, 398 

humeri, 398 
transverse facial, 448 
vertebral, 401 
of Abdomen and Pelvis — 
aorta, 540 



Arteries — continued. 
iliac, common, 540 
external, 540 
internal, 540 
lumbar, 540 
of Superior Extremity — 
anastomotica magna, 172 
axillary, 175 

circumflex, posterior, 176 
digital, 166, 
humeral, 171 
intcrosscal posterior, 168 
radial, 167 

recurrent, 171 
scapular posterior, 175 
subscapular, 176 
superficialis vol®, 169 
supra scapular, 176 
ulnar, 167 
of Inferior Extremity — 
anastomotica magna, 268 
articular inferior, 272 
superior, 272 
azygos, 270 
femoral, 267 
fibular, 272 
gluteal, 273 
planlar external, 270 
internal, 270 
popliteal, 271 
pudic, common, 273 
sciatic, 273 
sural, 271 
tibial, anterior, 265 
posterior, 269 
of Neck ; ligature of — 
carotid, common, 422 
external, 427 
facial, 428 
innominata, 420 
lingual, 429 
subclavian, 409 

right internal to scaleni, 
414 
thyroid superior, 428 
of Abdomen and Pelvis ; ligature of — 
aorta, 550 
iliac, common, 549 
external, 547 
internal, 549 
gluteal, 550 
of Superior Extremity ; ligature of— 
axillary, 220 
humeral, 216 
radial, 215 
ulnar, 215 
of Inferior Extremity ; ligature of — 
femoral, common, 343 

superficial, 338 
peroneal, 336 
popliteal, 337 
tibial, anterior, 333 
posterior, 335 
Arteriotomy, 465 



619 



Articulations — 

of head to spine, 453 
of vertebrae, 453' 
of lower jaw, 452 
of Superior Extremity — 
of phalanges, 166 

to metacarpal bones, 172 
of metacarpus to carpus, 173 
of radius and ulna, 173 

to humerus, 174 
of humerus to scapula, 176 
of clavicle to sternum and first rib, 
177 
Inferior Extremity — 
of phalanges, 278 

to metatarsal bones, 278 
of tarsus to metatarsus, 277 
of tarsus, 277 

to tibia and fibula, 276 
of tibia and fibula, 277 

to femur, 275 
of femur to pelvis, 274 
of pelvis, 544 
Artificial anus, formation of an, 566 
Assistants, duties of, 30 
Astragalus, dislocation of, 281 
Axilla, dissection of, 175 
Axillary artery, 175 

ligature of, in axilla, 220 
ligature of, in axilla below 
the clavicle, 220 
glands, removal of diseased, 227 
plexus, 175 
vein, 175 
Azygos artery, 270 

Bandage, application of, 344 

to wounds, 42 
Basilic vein, 171 

Baynton's plan of healing ulcers, 345 
Bent knee, operation for, 355 
Biceps flexor cubiti, rupture and disloca- 
tion of long tendon of, 197 
Bistoury, description of, 21 

method of holding, 21 
probe-pointed, 79 
Bladder, injection of, 604 

puncture of, above the pubes, 584 
puncture of, through the rectum, 

585 
stone in the, 596 
Bleeding, temporary suppression of, 33 

permanent, 37 
Blisters, 53 

Blood-letting in inflammation, 63 
Blood, treatment of oozing of, 109 
Bone, aneurism of, 139 

forceps, 26 
Bouffies, introduction of into oesophagus, 
441 
introduction of into bladder, 590 

Brachial artery, 171 

ligature or, ^lo 
high division of, 216 

Bran dressing, 118 



Brasdor's operation for aneurism, 131 

application of, at the root of the 
neck, 425 
Breast, removal of, 226 
Bronchocele, 442 
Burs^e. 

acromion, 230 
olecranon, 170 

beneath tendon of quadriceps exten- 
sor, 266 
beneath psoas and iliacus muscles, 
274 

Cancer of penis, 583 
Caoutchouc thread, 45 
straps, 159 
Carotid artery, common, 400 

ligature of, 422 
external, 480 

ligature of, 427 
internal, 406 
Carpus, articulation of, 173 

to metacarpus, 173 
dislocations of, 183 
fractures of, 201 
Cartilages, dislocation of semilunar in 
knee-joints, 291 
loose, 348 

removal of, by subcuta- 
neous incision, 349 
Caruncula lachrymalis, 450 
Cataract, 476 
Catch forceps, 39 
Catheterism, 590 

Catheters, silver, recommended in treat- 
ment of stricture, 592 
Catheter, double, for injecting the bladder, 

605 
Caustic potash, 54 
Cautery, actual, remarks on, 55 
application of, 58 
potential, 54 
Cephalic vein, 170 

median, 170 
Cervical plexus, 398 
Chest, dissection of, 525 
Chronic inflammation, 61 
Cicatrization, 87 
Cicatrices, division of, 429 
Circular amputation, general remarks on, 

148 
Circular amputation, method of perform- 
ing, 154 
Circumcision, 580 
Circumflex artery, posterior, 176 
Cirsocele, 576 

Clavicle, dislocations of, 198 
excision of, 239 
fracture of, 213 

removal of necrosed portions of, 
214 
Closure of jaws, 505 
Clove hitch, 182 
Club-foot, operations for, 350 
Cold, application of, in inflammation, 67 
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Cold, a cause of gangrene, 93 

Compression, 459 

Compound fractures, general remarks on, 

117 
Compound fractures, question of amputa- 
tion in, 119 
Concussion, 459 

Concretions in salivary ducts, 500 
Consequences of inflammation, 62 
Constitutional treatment of inflammation, 

63 
Contractions from cicatrization, 87 
of fingers, 231 
of thumb, 232 
Coracoid process, fracture of, 212 
Couching, 476 
Counter-irritation, 53 

use of, in inflammation, 
67 
Counter Irritants — different kinds of — 
actual cautery, 58 
blisters, 53 
caustic potash, 54 
dry cupping, 53 
issue, 59 
moxa, 54 

nitrate of silver, 54 
seton, 59 
sinapisms, 53 
tartar emetic, 53 
Cranium, method of opening, 448 

fractures of, 460 
Crural hernia, dissection of parts of, 

537 
Crural hernia, operation for strangulated, 

559 
Crural nerve, 268 
Cupping, 51 

dry, advantages of, 53 
Cutaneous external nerve, 171 
internal nerve, 171 
Cut throat, 441 

Deafness, treatment of, 503 

Delay, advantages of, in opening abscesses, 
75 

Demarcation, line of, 95 

Depletion, local in inflammation, 65 

Deposits of pus after injuries and opera- 
tions, 160 

Derbyshire neck, 442 

Descriptive, essential to the study of sur- 
gical anatomy, 18 

Diastasis, 122 

Dieffenbach's operation for restoration of 
nose, 486 

Dieffenbach's proposal for the cure of con- 
tracted knee condemned, 356 

Digital arteries — superior extremity, 166 
nerves — superior extremity, 166 

Director, description and use of, 31 

Disjunctive absorption, 95 

Dislocations — 

general remarks on, 115 
of lower jaw, 455 



Dislocations — continued. 
of pelvis, 545 
of ribs, 527 
of spine, 454 
or Superior Extremity, 178 
of phalanges, 178 
of fingers, 1 79 
of thumb, 180 
of wrist-joint, 183 
of radius, 184 

and ulna, 186 
elbow -joint, 184 

compound, 188 
shoulder-joint, 189 

compound, 198 
of clavicle, 198 
of Inferior Extremity — 
of phalanges, 279 
of great toe, 270 
of astragalus, 281 
of ankle-joint, 283 

compound, 285 
of fibula, 288 
of patella, 288 
of hip-joint, 292 

spontaneous, 294 ■ 
period for attempting re- 
duction of, 302 
Displacement of latissimus dorsi muscle, 

200 
Displacement of semilunar cartilages of 

knee-joint, 291 
Displacement of tendon of long head of 

biceps, flexor cubiti, 197 
Dissections — 

general remarks on, 19 
method of commencing, 28 
of abdomen, 533 
of axilla, 175 
of chest, 525 

of extremity (superior), 1 65 
(inferior), 264 
of face, 447 
of head and neck, 395 
of hernia (crural), 537 

(inguinal), 533 
of mamma, 175 
of the pelvis, 540 
of perineum, 541 
Dressing, light, recommended, 43 

to stump, after amputation, 157 
thick, reprobated, 158 
warm-water, 66 
to wounds, 42 
Dry cupping, advantages of, 53 
Duct, nasal, 474 

thoracic, 402 
Wharton's, 451 

Ear, removal of foreign bodies from, 

504 
Ectropium, 469 
Effusion of lymph, 71 

of pus, 72 

of serum, 69 
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Effusion on surfaces, 83 
Elbow-joint, amputation at, 254 

excision of, 233 
Elbow, miner's, 230 
Elephantiasis in scrotum, 576 
Emphysema, 528 
Encysted tumours, 142 
Entropium, 468 
Epiphyses, separation of, 122 
Epistaxis, 49 1 
Epulis, 507 

Erectile morbid tissue, 134 
Erysipelas, 103 

incisions in, 105 
punctures in, 105 
phlegmonous, advantages of in 
cisions in, 105 
Erythema, 104 
Excisions — 

of articular ends of bones in com 

pound dislocations, 285 
of eyeball, 472 
of mamma, 225 

of nerves in superior extremity, 228 
of testicle, 577 

of wrist-joint, author's opinion re- 
garding, 233 
of Superior Extremity — 
of metacarpal bones, 248 
of portions of radius and ulna, 233 
of elbow-joint, 233 
of portions of the humerus, 237 
of shoulder-joint, 237 
of clavicle, 239 
of Inferior Extremity — 
of portions of os calcis, 361 
of ankle-joint, 362 
of portions of shaft of tibia, 362 
of fibula, 364 
of knee-joint, 364 
of portions of shaft of" femur, 366 
of trochanter major, 367 
of head of femur, 368 
Exfoliation, 91 
Extraction of cataract, 478 
Extravasation of urine, 588 
Extremity, Superior; amputations of 
phalanges, 241 
of finger, 243 
of forefinger, 245 
of little finger, 245 
partial of hand, 251 
of thumb, 248 
at wrist-joint, 251 
in forearm, 252 
at elbow-joint, 254 
in upper arm, 254 
at shoulder-joint, 256 
Dislocations of — 
phalanges, 178 
fingers, 179 
thumb, 180 
wrist-joint, 183 
radius, 184 
radius and ulna, lob 



Extremity, Superior ; dislocations of — 
continued. 

elbow-joint, 186 

compound, 188 
shoulder-joint, 189 

compound, 198 
clavicle, 198 
Dissection of, 165 
Fractures of — 
phalanges, 201 
metacarpal bones, 201 
carpus, 201 
radius, 202 

partial fracture of, 206 
ulna, 203 
olecranon, 203 
radius and ulna, 204 
humerus, 207 

compound, 208 
glenoid cavity of scapula, 212 
coracoid process of, 212 
scapula, 212 
acromion, 212 
clavicle, 213 

temporary means of arresting hemor- 
rhage from, 33 
application of tourniquet to, 34 
Extremity, Inferior ; amputations — 
of toes, 371 

of metatarsal bone, 371 
of great toe, 372 

and its metatarsal bone, 

372 
and internal cuneiform, 
373 
partial of foot (Hey's), 374 

(Chopart's,) 375 
of leg, by anterior and posterior flaps, 

379 
of leg, author's opinion regarding, 378 
of leg, by lateral flaps, 384 
at knee-joint, 385 
in the thigh, 385 
at hip-joint, 390 
Dislocations of — 
phalanges, 279 
great toe, 279 
astragalus, 281 
ankle-joint, 283 

compound, 285 
fibula, 288 
patella, 288 
knee-joint, 289 
semilunar cartilages, 291 
hip-joint, 292 

spontaneous, 294 
Dissection of, 264 
Fractures of — 
toes, 303 
fibula, 303 
tibia, 304 
patella, 314 

compound, 318 
femur, 318 

neck of, 323 
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Extremity, Inferior ; fractures of — con- 
tinued. 

temporary means of arresting hemor- 
rhage from, 33 
application of tourniquet to, 35 
Eustachian tube, 452 
Eye, removal of foreign bodies from, 476 
Eyeball, excision of, 472 
Eyelids, tumours of, 470 

Face, dissection of, 447 
Facial artery, 405 

ligature of, 420 
False joints, 123 

treatment of, 124 
Fascia, superficial of neck, 397 
Fascia lata, 266 
Fatty tumours, 142 
Fauces, 452 
Femoral artery, common, 267 

ligature of, 343 
deep, 267 
superficial, 267 

ligature of, 338 
division of, into two 
branches, 267 
Femoral hernia, dissection of, 537 

operations for strangu- 
lated, 559 
Femoral vein, 267 
Femur, excision of head of, 363 

of portions of, 366 
dislocations of, 292 
fractures of shaft of, 318 
of neck of, 323 
Fibrous tumours in hand, 247 
Fibro-cartilaginous bodies in sheaths of 

tendons, 229 
Fibula, dislocations of, 288 
fracture of, 303 
removal of portions of, 364 
Fibular artery, 272 

ligature of, 336 
Finger, amputation of, 243 

fore, amputation of, 245 
little, amputation of, 245 
contraction of, 231 
dislocation of, 178 
dissection of, 165 
fractures of, 201 
Fistula in ano, 568 

lachrymalis, 474 

operation for, 474 
in perineo, 571 
Flap amputation, general remarks on, 148 
recommended in fore- 
arm, 252 
Flexor tendons, division of, above wrist, 

232 
Fluctuation, diagnostic of suppuration, 73 
Fomentations, 66 

Foot, amputations of, (partial,) Chopart's, 
375 
amputations of, (partial,) Hey's, 374 
dissections of, 269 



Forceps, artery, 39 
bone,'26 

cutting, for twisted suture, 44 
dissecting, 23 

method of using in lithotomy, 609 
Forearm, amputation in, 252 

flap amputation recommended 
in, 252 
Foreign bodies, removal of, from ear, 504 
from nostrils, 

488 
from trachea, 
435 
necessity of their removal 
from wounds, 112 
Fractures — 

compound, general remarks on, 117 
question of amputation in, 
119 
non-union of, 123 
simple, general remarks on, 11G 
irregularly united, treatment of, 331 
of cranium, 458 
of bones of face, 458 
of lower jaw, 456 
of pelvis, 545 
of ribs, 527 
of spine, 454 
of sternum, 528 
of Superior Extremity, 201 
of phalanges, 201 
of metacarpal bones, 201 
of carpus, 201 
of radius, 202 

partial, 206 
of ulna, 203 
of olecranon, 204 
of radius and ulna, 204 
of humerus, 207 
of Inferior Extremity, 303 
of toes, 303 
of fibula, 303 
of tibia, 304 
of patella, 314 

compound, 316 
of femur, 318 

neck of, 323 
Frasnum, division of, 500 
Frost bite, 93 

Ganglions, 229 
Gangrene, 91 

dry, 92 

hospital, 101 

phagedenic, 101 

question of amputation in, 98 
Gangrena senilis, 93 
Gastrocnemius, rupture of fibres of, 355 
General, essential to the study of surgical 

anatomy, 18 
Glands, removal of diseased axillary, 227 
Glenoid cavity, fractures of, 212 

removal of diseased por- 
tions of, 238 
Gluteal artery, 273 
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Gluteal artery, ligature of, 550 l 

Gonorrhoea, treatment of, 83 

Goitre, 442 

Gouge, description and use of, 27 

Granulation, 85 

treatment of, 86 
Great toe, dislocation of, 279 
Gum boil, 507 

Hand, dexterous use of the left recom- 
mended, 250 
Hand, partial amputation of, 246 
Hamstrings, division of, 355 
Hare-lip, operations for, 493 
Head, dissection of, 446 
Hectic fever, 84 
Hematocele, 576 
Hemorrhage — 

secondary, 110 

venous, 107 

temporary suppression of, 33 

in superior extremity by fingers, 

33 
in superior extremity by tourni- 
quet, 34 
in inferior extremity, by fingers, 

33 
in inferior extremity, by tourni- 
quet, 35 
permanent suppression of, 37 
from leech bites, 52 
suppression of, from nostril, 491 
Hemorrhoids, treatment of, 566 
Hernia, 552 
Femoral — 
dissection of, 537 
operation for strangulated, 559 
Inguinal — 

dissection of, 538 
operation for strangulated, 554 
strangulated, 553 
treatment of, 553 
Hernia humoralis, 577 
Hip-joint, amputation at, 390 

disease mistaken for dislocation 

on dorsum ilii, 294 
dislocations of, 292 
spontaneous, 294 
period for attempting reduc- 
tion of, 302 
ligaments of, 275 
Hook forceps, 39 
Hooks, blunt, single, 24 
sharp, double, 24 
for dissecting, 23 
blunt, double, 23 
Housemaid's knee, 359 
Humeral artery, 171 

deep, 171 

high division of, 216 
ligature of, 216 
Humero-scapular articulation, 1^6 
Humerus, excision of portions of, 2.A1 
fractures of, 207 

compound, 208 



Humerus, removal of, with tumours, 263 

Hunterian operation for aneurism, ques- 
tion of originality, 128 

Hydrocele, 573 

Hydrocephalus, puncture of anterior fon- 
tanel for, 466 

Iliac artery, common, 540 

ligature of, 549 
external, 540 

ligature of, 547 
internal, 540 

ligature of, 549 
Imperforate anus, 565 
Incisions — 

method of making, 22 
objections to fixed rules for, 47 
different kinds of, 48 
in erysipelas, 105 

advantages of, in phlegmonous ery- 
sipelas, 105 
positions of, for ligature of arteries in 

the neck, 410 
positions of, for ligature of arteries in 
abdomen and pelvis, 547 
Infiltration of urine, 585 
Inflammation, different kinds of, 61 
acute, 61 
adhesive, 112 
chronic, 61 

symptoms of, 61 
consequences of, 62 
constitutional treatment of, 

63 
local, 65 
Inguinal hernia, dissection of, 533 

operation for strangulated, 
554 
Injection of subject, 28 
Innominata arteria, 402 

ligature of, 420 
vena, 402 
Instruments, general remarks on, 18 
Interrupted suture, 42 
Interosseal artery, 168 
Introduction of catheter, 590 
Irons for the actual cautery, 58 
Irregularities in arteries of the neck, 426 
Isinglass plaster, 159 
Issues, 59 



Jaws, caries of, 507 
closure of, 505 
lower, disarticulation of, 512 
excision of upper, 520 
excisions of portion of lower, 512 
necrosis of, 507 
operations on, 507 
tumours 'of, 507 
.Tobert's operation for ligature of popliteal 

artery, 338 
Jugular vein, anterior, 400 
external, 396 
internal, 406 
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Knee, housemaid's, 359 

joint, amputation at, 385 
dislocation of, 288 
excision of, 364 
ligaments of, 275 
removal of false cartilages 

from, 348 
anchylosis of, 357 \ 

Knot, reef, 37 

surgeon's, 37 



Lachrymal gland, 449 

passages, introduction of in- 
struments into, 474 
sac, 450 
Lancet, 50 

catheter, 547 
Laryngotomy, 432 
Larynx, 406 
Lateral curvature, division of the muscles 

of the back for, 530 
Latissimus dorsi muscle, displacement of, 

200 
Leeches, 51 

hemorrhage from wounds made 
by, 52 
Left hand, dexterous use of, recommended, 

250 
Leg, amputation of, by anterior and pos- 
terior flaps, 379 
Leg, amputation of, author's opinion re- 
garding, 378 
Leg, amputation of, by lateral flaps, 384 
artificial, used by author after ampu- 
tation, 378 
Ligaments of ankle-joint, 276 
Ligaments annular, anterior, and posterior, 

in superior extremity, 173 
Ligaments, annular, anterior, and pos- 
terior, in inferior extremity, 276 
Ligaments, carpo-metacarpal articulation, 

173 
Ligaments of clavicle and scapula, 177 
sternum, 177 
of elbow-joint, 174 
of hip, 274 
of knee, 275 
of lower jaw, 452 
of metacarpo-phalangeal arti- 
culation, 172 
of phalanges, 166 
of pelvis, 544 
of radius, ulna articulation, 

173 
of shoulder-joint, 176 
Ligament of patella, rupture of, 316 
Ligature of Arteries — 
of neck, 409 
arteria innominata, 420 
carotid (common), 422 
(external), 427 
facial, 428 
lingual, 429 
subclavian, 409 



Ligature of Arteries — continued. 

subclavian (right) internal to scaleni, 

414 
thyroid, superior, 428 
of Superior Extremity — 
axillary artery in axilla, 220 

below the clavicle, 220 
humeral, 216 
radial, 215 
ulnar, 215 
of Inferior Extremity, 333 
femoral (common), 343 

(superficial), 338 
peroneal, 336 
popliteal, 337 

M. Jobert's operation, 338 
tibial (anterior), 333 
(posterior), 335 
Ligature application of, to an artery in 

aneurism, 133 
Ligature, application of, to bleeding ar- 
teries, 37 
Ligature, division of parts by, reprobated, 

80 
Ligature, kind of, to be applied to arteries, 

38 
Ligature, temporary, in aneurism, 133 
Line of demarcation, 95 
Lingual artery, 400 

ligature of, 429 
Lip — 

double, operation for, 495 
hare (double), 494 
(single), 493 
tumours of, 496 
Lipoma, 482 
Lithectasy, 616 
Lithotomy, 600 

dangers of, 614 
treatment after, 615 
Lithotrity, 600 

instrument used by the author, 

603 
objections to, 601 
treatment after, 605 
Local treatment of inflammation, 65 
Loose cartilage, removal of, from knee- 
joint, 348 
Loose cartilages, removal of, by subcuta- 
neous incision, 349 
Louvriers proposal for the cure of bent 

knee reprobated, 356 
Lower-jaw — 

articulation of, 452 
disarticulation of, 512 
dislocations of, 455 
Excision of portions of, 512 
Fractures of, 456 
Lymph, effusion of, 69 

Mamma, dissection of, 175 

excision of, 226 
Mammary artery (internal), 401 
Masseter muscle, division of, by subcu- 
taneous incision, 506 
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Maxilla, inferior, disarticulation of, 512 

excisions of portions of, 
512 
superior, excision of, 520 
Meatuses of the nares, 453 
Median nerve, 168 
Medullary sarcoma, 143 
Melanosis, 143 
Meningeal artery (middle), 448 

rupture of, 463 
Metacarpal bone of the thumb, excision of, 
recommended, 248 
articulation of, to pha- 
langes, 172 
articulation of, to car- 
pus, 173 
fractures of, 201 
removal of, 252 
removal of head of, in 
amputation of finger, 
recommended, 243 
Metatarsus, articulation of, to tarsus, 278 
Method of commencing a dissection, 28 
Miner's elbow, 230 
Morbus coxarius mistaken for dislocation 

on dorsum ilii, 294 
Mortification, 91 

question of amputation in, 
98 
Moxa, 54 
Muscles of back, division of, for lateral 

curvature, 530 
Musculo-spiral nerve, 169 

Nail, removal of, 359 
Nasal bones, fracture of, 457 
Neck, dissection of, 395 
tumours of, 442 
wounds of, 441 
Necrosis, removal of, from tibia, 362 
Needle, aneurism, 40 

used by the author in ligature 
of subclavian, 413 
couching, 477 
surgical, 40 
set in handle, 41 
for twisted suture, 44 
Nerves — 

division of, for tic-douloureux, 523 
of Head and Neck — 
cervical plexus, 398 
comrnunicans noni, 400 
descendens noni, 400 
fifth pair, 448 
ninth nerve, 400 
par vagurn, 401 

recurrent branch of, 404 

phrenic, 399 
portio dura, 448 
of Superior Extremity — 
axillary plexus, 175 
circumflex (posterior), 176 
cutaneous (external), 171 

79 



Nerves of Superior Extremity — con- 
tinued. 

cutaneous (internal), 171 
digital, 166 
median, 168 
musculo-spiral, 169 
radial, 167 
supra scapular, 176 
ulnar, 168 
of Inferior Extremity — 
crural, 268 
peroneal, 271 
popliteal, 271 
sciatic, 273 
saphenus, 267 
tibial (anterior), 271 
(posterior), 271 
tibialis comrnunicans, 270 
Ninth nerve, 400 

Noose for reducing dislocations, 182 
Nose, operations on, 482 
restoration of, 482 
Nostrils, operations on, 488 
plugging of, 491 
removal of foreign bodies from, 



Occipital artery, 405 
CEsophagus, 407 
CEsophagotomy, 440 
Olecranon bursa, 170 

tumours of, 230 
process, fracture of, 204 
Oozing of blood, treatment of, 110 
Opening, free, recommended in abscess, 

80 
Operations, general remarks on, 19 

necessary preparations for, 

29 
deposits of pus after, 160 
Operative surgery, definition of, 18 
Orbit, dissection of, 449 

tumours of, 472 
Os calcis, excision of portions of, 361 

Par vagum, 401 

recurrent branch of, 404 
Paracentesis abdominis, 546 

thoracis, 530 
Paraphymosis, 580 
Parotid duct, 447 

gland, 404 
Patella, dislocations of, 288 
fractures of, 314 

compound, 316 
rupture of ligament of, 316 
Pathological, essential to the study of sur- 
gical, anatomy, 18 
Pea issue, 59 
Pelvis — 

dissection of, 540 
dislocations of, 545 
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Pelvis — continued. 
fractures of, 545 
ligaments of, 544 
Ligature of arteries of — 
iliac (common), 549 
(external), 547 
(internal), 549 
gluteal, 550 
Penis, amputation of, 583 

cancer of, 583 
Perineum, dissection of, 541 
Perineal artery, ligature of, 336 

nerve, 271 
Peritonitis, pulse in, 62 
Phalanges, amputation of, 241 

articulation of, in superior ex- 
tremity, 166 
to metacarpus, 
172 
dislocation of, 178 
fractures of, 201 
articulation of, in inferior ex- 
tremity, 277 
articulation of, to metatarsus, 

277 
dislocation of, 279 
fracture of, 303 
Pharynx, 404 
Pharyngotomy, 440 

Phlegmonous erysipelas, advantages of in- 
cisions in, 82 
Phrenic nerve, 399 
Phymosis, 579 
Piles, treatment of, 566 
Plaster, application of adhesive, 42 

isinglass, 159 
Plantar aponeurosis, 269 

artery (external), 270 
(internal, 270 
Plexus, axillary%175 
Pliers, cutting, 26 

for twisted suture, 44 
Polypi, extraction of, from nostril, 488 
Popliteal artery, 271 

ligature of, 337 
M. Jobert's operation, 338 
nerve, 271 
space, 270 * 

vein, 271 
Position advantages of, in inflammation, 

68 
Posterior tibial artery, ligature of, 335 
Potash, caustic, 54 
Poultices, 66 

Practical surgery, definition of, 18 
Preparations necessary for an operation, 

29 
Pressure, application of, in hemorrhage, 110 
a cause of gangrene, 93 
treatment of aneurism by, 129 
treatment of wounds of the 
humeral artery by, 217 
Probe, description and use of, 31 



Probe-pointed bistoury, 79 
Profunda fcmoiis, 267 
superior, 267 
Prostate gland, limited incision of, in 

lithotomy recommended, 613 
Pudic artery, 273 

Pulleys for reducing dislocations, 191 
Pulse in peritonitis, 62 
Puncta lachrymalis, 450 
Punctures in erysipelas, 105 
Pus, absorption of, 74 
effusion of, 72 

deposits of after injuries and opera- 
tions, 160 



Question of amputation in gangrene and 
mortification, 98 



Radial artery, 167, 

ligature of, 215 
recurrent branch, 171 
Radio-ulnar articulation, 173 
Radius, dislocations of, 184 

and ulna, dislocations of, 186 
excisions of portions of, 233 
fracture of, 202 

(partial), 206 
and ulna, fracture of, 204 
Ranula, 500 

Rectum, removal of portions of, 571 
Reef-knot, 37 
Remarks on the negligence of operators, 

29 
Resolution, 62 
Retention of urine, 585 
Retraction, necessity of, in circular ampu- 
tations, 155 
Ribs, dislocations of, 527 

excision of portions of, 532 
fractures of, 527 
Roller, support given by, to wounds, 42 
Rupture of the long tendon of biceps 
flexor cubiti, 197 



Sailor's knot, 37 

or reef-knot, 37 
Saphena vein, major, 265 

posterior, 271 
rupture of, 348 
Saphenus nerve, 267 
Sarcocele in scrotum, 576 
Sarcomatous tumours over ligament of 

patella, 360 
Saw, description of, 25 
Scalp, tumours of, 464 
Scalpel, description of, 19 

method of holding, 20 
Scapula, fracture of body of, 212 

coracoid process, 212 
glenoid cavity, 212 
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Scarificator, 51 

Scarpa's boot for club-foot, 353 
Sciatic artery, 273 
nerve, 273 
Scissors, dissecting, 21 

surgical, 41 
Scrivener's spasm, 232 
Semilunar cartilages, displacement of, 291 
Scton, 59 

Shoulder-joint, amputation at, 256 
dislocations of, 189 
dislocations of compound, 

198 
excision of, 237 
Silver, nitrate of, 54 
Sinapisms, 53 
Sinus, longitudinal, 449 

transverse, 449 
Sounding, 596 

precautions to be observed in, 
597 
Spine, dislocations of, 454 

fractures of, 454 
Splint, Amesbury's, 308 
author's, 329 
Dupuytren's, 312 
Liston's, 308 

author's modification of, 
311 
Physick's modification of Desault's, 

322 
use of a, 307 
Split palate, operation for, 504 
Starch bandages, treatment of fractures 

with, 312 
Staphyloraphe, 504 
Steno's duct, 447 

Steps preliminary to an operation, 30 
Sterno-mastoid, division of, in wry-neck, 

432 
Sternum, fractures of, 528 

removal of portions of, 532 
Stitches, application of, 42 
Stomach-pump, 441 
Stone in the bladder, 596 

treatment by solution, 

597 
treatment by dilata- 
tion of urethra, 599 
extraction through 
urethra, 599 

Strabismus, 479 

Straight position recommended in treat- 

ment of fractures of lower extremity, 

328 
Strangulated hernia, 553 

crural, operation tor, 

559 
inguinal, operation 

for, 554 
Stromeyer's footboard for club-foot, 353 
Style, 475 
Subclavian artery, 398 



Subclavian artery, ligature of, 409 

ligature of, (right) in- 
ternal to scaleni, 414 
ligature of, between 
scaleni, 414 
vein, 402 
Sublingual glands, 451 
Submaxillary, 451 

Superior thyroid artery, ligature of, 428 
Suppression of hemorrhage, temporary 

means for, 33 
Suppression of hemorrhage, permanent 

means for, 37 
Suppuration, 62 
Sural arteries, 271 
Surgeon's knot, 37 
Surgery, operative, definition of, 18 

practical, 18 
Surgical anatomy, definition of, 17 
Suspension recommended in treatment of 

fractures of the lower extremity, 331 
Sutures, 42 

interrupted, 42 

author's opinion re- 
garding, 43 
method of removing, 
43 
twisted, 43 

method of removing, 45 
Swelled testicle, 577 



Tactus eruditus, essential to the practice 

of surgery, 28 
Taliacotian operation, 482 
Talipes, calcaneus, 354 
equinus, 350 
valgus, 350 
varus, 350 
Tapping the abdomen, 546 

bladder above pubes, 584 

through rectum, 585 
chest, 530 
for hydrocele, 574 
Tarsus, articulation of, 277 

to metatarsus, 277 
Tartar emetic ointment, 53 
Tenaculum, description and use of, 40 
Tendo achillis, division of, 351 
rupture of, 354 
Tendons, division of, for club-foot, 351 

flexor of hand, 
232 
Testicle, inflammation of, 577 
excision of, 578 
tumour, 577 
Thigh, amputation in, 385 
Thoracic duct, 402 
Thorax, wounds of, 532 
Thread for sutures, 45 
caoutchouc, 45 
Thumb, amputation of, 248 
contraction of, 232 
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Thumb, dissection of, 1G6 
dislocation of, 180 
division of lateral ligaments in 

dislocation of, 181 
excision of metacarpal bone of, 248 
Thyroid artery, inferior, 404 
middle, 403 
superior, 404 
axis, 401 
gland, 403 
Tibia, dislocation of, 289 

excision of portions of, 362 
fractures of, 304 
removal of necrosis from, 362 
Tibial artery, anterior, 265 

ligature of, 334 
posterior, 269 

ligature of, 335 
nerve, anterior, 271 
posterior, 271 
Tibialis communicans nerve, 270 
Tic-douloureux, division of nerves for, 523 
Time for attempting the reduction of dis- 
locations of the shoulder, 195 
Tissue, morbid erectile, 134 
Toes, amputation of, 371 
great, 371 

and metatarsal bone, 372 
Toe, fracture of, 303 
Toe-nail, removal of, 359 
Tongue, operations on, 500 

removal of portions of, 501 
Tonsils, 452 

removal of, 502 
Torcular Herophili, 449 
Torticollis, division of sterno-mastoid for, 

432 
Tourniquet, description of, 34 

application of, to superior ex- 
tremity, 34 
application of, to inferior ex- 
tremity, 35 
Trachea, 406 

removal of foreign bodies from, 
438 
Tracheotomy, 432 
Transversalis colli artery, 398 
faciei, 448 
humeri, 398 
Treatment, constitutional, of inflamma- 
tion, 63 
Treatment, local, of inflammation, 65 
Trephining, 462 

Trochanter major, excision of, 367 
Tubercle, painful subcutaneous, 142 
Tumours, 141 
Malignant, 142 

medullary sarcomatous, 143 
melanotic, 143 
scirrhous, 143 
Non-malignant, 142 
adipose, 142 
encysted, 142 



Tumours — continued. 

painful subcutaneous tubercle, 142 

sarcomatous (simple), 142 
(cystic), 142 

of eyelids, 470 

of hand (fibrous), 247 

over the ligamentum patelte, 360 

of lips, 496 

of orbit, 472 

of scalp, 464 

of testicle, 577 

observations on the removal of, 143 

removal of, by ligature, reprobated, 
146 

removal of, about the wrist, 229 

removal of, with humerus, 263 
Twisted suture, 43 

Ulcer, 89 

treatment of, 90 
Ulceration, 89 
Ulna, excision of, 233 
fracture of, 203 

and radius, articulation of, 173 
dislocation of, 186 
fracture of, 204 
Ulnar artery, 167 

ligature of, 215 
nerve, 168 
Union by first intention, 112 

favourable, of subcutaneous wounds, 

114 
want of, in fractures, 123 

treatment of, 124 
Urethra, method of opening in perineum 

for retention, 547 
Urinary fistulae, 588 
Urine, extravasation of, 94 
infiltration of, 588 
retention of, 584 
Uvula, removal of portion of, 502 



Vagina, discharges from, 83 

Varicose aneurism, 133, 218 

veins, 345 

rupture of, 348 
Varix, aneurismal, 133, 218 
Veins of Neck — 
innominata, 402 
jugular, anterior, 400 
external, 396 
internal, 406 
subclavian, 402 
of Superior Extremity — 
axillary, 175 
basilic, 171 

median, 170 
cephalic, 170 

median, 170 
of Inferior Extremity — 
femoral, 267 
popliteal, 271 
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Veins of Inferior Extremity — continued. 
saphena, major, 265 

posterior, 271 
Venesection, 223 

in external jugular, 408 
Vertebral artery, 401 



Wardrop's operation for aneurism, 131 

application of, to aneurism 

at the root of the neck, 425 

Warmth, efficacy of, in the treatment of 

local inflammation, 66 
Warm-water dressing, 66 
Wharton's duct, 451 
Whateley's treatment of ulcers, 345 



Wooden pin used by author after amputa- 
tion of leg, 345 
Wounds, 111 

method of dressing, 42 
favourable union of subcutane- 
ous, 114 
of the brachial artery in vene- 
section, 217 
of the neck, 441 
Wrist-joint, amputation at, 251 
anatomy of, 173 
dislocations of, 183 
excision of, author's opinion 
regarding, 233 
Wry-neck, division of sterno-mastoid for, 
432 



THE END. 



Fig. 238. 




Hebradendron camhogioides. 



LEA & BLANCHARD have just published, and beg leave to present a specimen page of 
PEREIRA'S celebrated Work on MATERIA MEDICA AND THERAPEUTICS, which 

should be denominated a Library or Cyclopedia on those subjects ; so full and complete is it 
that it has been termed a mine. 

GAMBOGE HEBRADENDRON. 

1 HEBRADEN'DRON CAMBOGIOI'DES, Graham, E.— THE GAMBOGE HEBRA- 

DENDRON. 

Cambogia Gutta, Linn. — Stalagmitis cambogioides, Moon. 

Sex. Syst.i Moncecia, Monadelpbia. 

(Gummy-resinous exudation, E.) 

(Gambogia, U. S. Gamboge. The product of an uncertain tree.) 

History.— The first notice of gamboge is by Clusius (Ezot. lib. iv. cap. viii. 
p. 82) in 1605. He received this gum-resin in 1603 
from Peter Garet, of Amsterdam. It had been 
brought from China by Admiral van Neck and his 
companions, and its oriential name was said to be 
Ghittaiemou. 

Botany/. Gen. Char. — Floicers unisexual. Males: 
sepals four, membranous, permanent. Petals four. 
Stamens monadelphous, with a quadrangular column ; 
anthers terminal, with an umbilicated circumscissile 
operculum. Females unknown. Berry many (four) 
celled ; cells one-seeded ; surrounded by a few abor- 
tive distinct stamens, and crowned by sessile-lobed 
muricated stigma. Cotyledons thick, consolidated; 
radicle central filiform.— Trees with entire leaves. 
(Graham, Comp. to Bot. Mag. ii. 199.) 

s P . char — Male floicers axillary, fascicled. Sepals ^ 
when young nearly equal. Leaves obovate-elliptical, 
abruptly subacuminate (Graham). — A tree of mode- 
rate size. Leaves opposite, stalked. Male flowers : 
sepals four, imbricated, concave, yellow on the | ni A,M»to^w«jngtemdi^ 
side, yellowish-white on the outside. Petals spathu- 2 ' Side vjPW nf the ca i yx a n.i 
lato-elliptical, crenulate, yellowish-white, red on the p^*™^;" 8 ' 
inside. Berry about the size of a cherry, round, B - 3 r # %ecu™ n offmitwitb its four 
with a firm reddish-brown external coat, and sweet wede. 

pulp. Seeds large in proportion to the berry, reni- 
form elliptical. (Condensed from Graham.) 

B. On Man.— -Taken in small doses, gamboge promotes the secretions of the 
alimentary canal and of the kidneys, and causes more frequent and liquid stools 
than natural. In larger doses it occasions nausea, oftentimes vomiting, griping 
pains of the bowels, watery stools, and increased discharge of urine. When the 
action is verv violent, there is great depression of the vascular system. In 
excessive doses it acts as an acrid poison. A drachm caused horrible vomiting 
and purging followed by syncope and death. (Paullim, Eph. Nat. Cur. Dec. 
i Ann viii.°p 139.) The deaths which have occurred from the use of enormous 
quantities of Morison's pills (see Land. Med. Gaz. vol. xiv. 612 and 759 ; xv.i. 
357 415 and 623; xviii. 75 and 297 ; and xix. 976) are mainly ascnbable to 
the gamboge contained in these medicines. In these cases the symptoms were, 
violent vomiting and purging, abdominal pain and tenderness, cold extremities, 
and sinking pulse. On post-mortem examination, inflammation, ulceration, and 
mortification of the intestines, were found. 

Gamboge belongs to the active hydragogues and drastic purgatives. Its acti- 
vity is inferior to elaterium and croton oil. In acridity it exceeds jalap, scam- 
mony, and even colocynth. In its mode of operation it is allied to, though 
scarcely so acrid as, euphorbium. It is exceedingly apt to irritate the stomach, 
and to occasion nausea and vomiting. This arises from its ready solubility in 
the gastric juices. As this action on the stomach is exceedingly objectionable, 
we sometimes endeavour to lessen it by conjoining aloes, or some other substance 
which diminishes the solubility of gamboge in aqueous fluids, and by giving the 
medicine in the form of pill. 

The Work forms Two Volumes, of about 1500 large and well-printed pages with numerous 
illustrations on wood. Great expense has been incurred in getting it up, and the editor has 
been most careful in its revision, so that it may be relied on as a standard and permanent 
work for the country. O" See next page. 
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ELEMENTS 

OF 

MATE1UA MEDICA AND THERAPEUTICS; 

COMPREHENDING 

THE NATURAL HISTORY, PREPARATION, PROPERTIES, 

COMPOSITION, EFFECTS, AND USES OF MEDICINES, 

BY 

JONATHAN PEREIRA, M.D., F.R.S., 

ASSISTANT PHYSICIAN TO THE LONDON HOSPITAL, ETC. 

With numerous Illustrations* 

FROM THE SECOND LONDON EDITION. 

ENLARGED AND IMPROVED, WITH NOTES AND ADDITIONS, 

BY JOSEPH CARSON, M.D. 

PROFESSOR OF MATERIA MEDICA AND PHARMACY IN THE PHILADELPHIA COLLEGE OF 
PHARMACY, ETC. 

Part I., contains the General Action and Classification of Medicines, and the Mineral Ma- 
teria Medica. Part II., the Vegetable and Animal Kingdoms, and including diagrams expla- 
natory of the Processes of the Pharmacopoeias, a Tabular view of the History of the Materia 
Medica, from the earliest times to the present day, and a very copious index. From the 
Second London Edition, which has been thoroughly revised, with the Introduction of the Pro- 
cesses of the New Edinburgh Pharmacopoeia, and containing additional articles on Mental 
Remedies, Light, Heat, Cold, Electricity, Magnetism, Exercise, Dietetics, and Climate, and 
many additional Wood Cuts, illustrative of Pharmaceutical Operations, Crystallography, Shape 
and Organization of the Feculas of Commerce, and the Natural History of the Materia Medica. 

The object of the author has been to supply the Medical Student with a Class Book on 
Materia Medica, containing a faithful outline of this Department of Medicine, which should 
embrace a concise account of the most important modern discoveries in Natural History, 
Chemistry, Physiology, and Therapeutics, in so far as they pertain to Pharmacology, and treat 
the subjects in the order of their natural historical relations. 

PREFACE TO THE AMERICAN EDITION. 

The very great merit of Pereira's Elements of Materia Medica and Therapeutics, having 
attracted the attention of the Profession in the United States, it is believed that an important 
service is performed in rendering it accessible, by the publication of an American edition. It 
is by far the most comprehensive treatise upon the subject in the English language. Replete 
with erudition and at the same time most satisfactory with respect to references; it is admi- 
rably suited to the wants of the advanced student and the practitioner; while from the dis- 
tinctness of the facts, their methodical arrangement, and the clear philosophical explanations 
connected with them, it meets the wants of the student who is in search of the first lessons in 
the science. It may, therefore, with equal benefit be employed as a work of reference, or as 
an elementary text book, in which two-fold character it occupies an unusual position. 

More completely to adapt it to the demands of this country, such additions have been made 
as are deemed to be essential. Thus, the portion devoted to pharmaceutical information, is in 
the original work too strictly local, as it is confined almost exclusively to the peculiarities of 
the three British Colleges ; to obviate this, the nomenclature of the last edition of the United 
States' Pharmacopoeia has been introduced, by inserting the name of each article adopted by 
that standard, in connexion with those assumed by the authorities uniformly cited by the au- 
thor, or by expressing a correspondence of name with one or more of them by the symbols 
(U. S.) in union with similar symbols used by him to indicate the authority. The formula; of 
the United States' Pharmacopoeia have also been set forth with the formulae of the standards 
previously mentioned, and where a formula has been adopted, or a medicinal preparation as- 
sumed by our own work, entirely differing from those found in the text, it has been presented, 
with all the details necessary for its employment. 

Succinct histories of the most important indigenous medicines of the United States, of which 
no account had been given, have been introduced in their appropriate places, as Cassia Marl, 
landica, Chenopodiuin, Cimicifuga, Cornus Florida, Eupatorium, Gillenia, Juglans, Pix Ca- 
nadensis, Podophyllum, Pninus-Vir<riniana, Sansuinaria and Veratrvm viride ; others of 
minor importance have also been noticed, and a sufficient exposition of their properties made, 
for their employment under circumstances that may render them expedient. 

The matter that lias been added, has been included within brackets, and distinguished by 
the insertion of the initials of the editor. 

The Chemist, published in London, for July, 1842, says of this work, when referring to 
Druggists and Chemists : 

" They should turn to the work before us ; they should carefully and diligently peruse it. 
They will find it a most valuable assistant in all cases of difficulty ; no compound can be pre., 
scribed which is not fully treated of in it. The physician, the surgeon, the apothecary, the 
scientific chemist, and the man of science generally will derive the greatest advantage from it: 
as a work of reference it is unsurpassed, nay, unequalled, by any on the subject in our lan- 

Othei recommendations, equally strong, could be added. 
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LEA AND BLANCHARD present a condensed list of books published and preparing for publication by them 
and would refer to the other pages for a more detailed account. The prices and all other information in rela- 
tion to them will be given on application free of postage Being extensively eneased in the publication of 
Medical and Scientific works, it will be their effort to furnish them at prices lower than formerly, and as 1 >w as 
they can be afforded consistent with correct and well executed editions. The latest editions will always be 
furnished, and to their present extensive list they will add from lime to time such other good works as the wants 
of the profession may call for. Their publications may be found at all of the principal Bookstores throughout 
the Union. 



Anatomical Atlas, by Smith and Horner, imperial 8vo., 

nearly ready 
Arnott's Elements of Physics, in 1 vol.8vo , 520 closely 

printed pages. 
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published. 
Abercrombie on the Stomach, 1 vol. 8vo., 320 pages 



Harris on the Maxillary Sinus, 1 vol. small 8vo , 165 

pages. 
Horner's Special Anatomy, 2 vols. Svo., 6th edition, 

1114 pages 
Hodge on'the Mechanism of Parturition in 1 vol. 4to., 

(preparing) with many plates 
Hope on the Heart, 1 vol 8vo , 572 pages. 
Harrison on the Nervous System, 1 vol. 8vo., 292 pages. 



Abercrombie on the Brain, a new edition. 1 vol. 8vo. Jones and Todd on the Ear, 1 vol at press 

324 pages. Kirby on Animals, many plates, 1 vol. 8vo 519 pages. 

Allison's Outlines of Pathology, in 1 vol. 8vo., 420 pages Lawrence on the Eye, 1 vol. 8vo , 778 pages. 
Ashwell on the Diseases of Females, complete in 1 vol , ! Lawrence on Ruptures, 1 vol. 8io., 4t0 pages, 
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Andral on the Blood, 120 pages, Svo. 
Bell on the Teeth, with plates, 1 vol. 8vo, 351 pages. 
Buckland's Geology and Mineralogy, 2 vols. 8vo., with 

numerous plates and maps. 
Berzelius on the Kidneys and Urine, 1 vol. small 8vo , 

179 pages. 
Biidgewater Treatises, with numerous illustrations, 7 

vols. 8vo . 3287 pages. 
Bartlett on Fevers, &c , 1 vol. 8vo , 393 pages. 
Billing's Principles of Medicine, 1 vol Svo , 304 pages 
Brodie on Urinary Organs, 1 vol. Svo , 214 pages. 
Brodie on the Joints, 1 vol. 8vo ,216 pages. 
Chapman on Thoracic and Abdominal Viscera, 1 vol. 

8vo., 384 pages 



Maury 's Dental Surgery, with plates, a new work, 1 vol . 

8vo , 265 pages- 
Mutter's Surgery, 2 vols. Svo , now in preparation, with 

cuts. 
Miiller's Physiology, 1 vol. 8vo , 886 pages. 
Manual of Ophthalmic Medicine and Surgery, to be 
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Medical News and Library, published monthly. 
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Meiss' Translation of Colombat D'l-ere on the Diseases 
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Prout on the Stomach and Renal Diseases, 1 vol. 8vo., 

with coloured plates, 465 pases. 
Popular Medicine, by coatee, 1 vol. 8vo , 614 page*. 
Philip on Protracted Indigestion,! vol 240 pages. 



Chilty's Medical Jurisprudence, 1 vol 8vo , 509 large Principles of Surgery, a new work, in 1 vol., 8vo 
pages. IPereira's Materia Medica, 2 vols 8vo, 1566 very large 

Carpenter's Human Physiology, 1 vol. 8vo , 618 pages, and closely primed pages, 
with cms. Roget's Animal and Vegetable Physiology, with many 

Carpenter's General and Comparative Physioloey, 1 vol. cuts, 2 vols 8vo., 871 pages 
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Dualism's New Remedies, 5ih edition, 1843,615 pages 
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Ricord on Venereal, I vol 8vo , 256 pages 
Ramsbolhain on Pariurition, with numerous plates, I 

vol imperial 8vo , 458 pases. 
Robertson on the Teeth, 1 vol 8vo„ 229 pages. 
Squarey's Asriculiural Chemistry, 12mo , 150 pages. 
Simons' Medical Chemistry, (preparing.) 
Stewardson on Fevers, 1 vol Svo , preparing. 
Select Medical Essays by Chapman and others, 2 vols. 

8vo . 1149 pases, double columns 
Tweedie's Library of Practical Medicine, 3 vols. 8vo., 

2d edition, revised, 2016 large and closely printed 

pages 
Tweedie on Fevers, Inflammations and Cula ) Cg 1 

neous Diseases, 1 vol 8vo I %~o 

Tweedie on Diseases of the Nervous System, 1 I S, j; 

vol 8vo \"lS 
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Tweedie on Rheumatism, Gout, Dropsy, Scurvy, | ^v 
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CHAPMAN' S NE W WORK. 
LECTURES ON THE MORE IMPORTANT DISEASES 

OF THE 

THORACIC AND ABDOMINAL VISCERA. 

DELIVERED IN THE UNIVERSITY OF PENNSYLVANIA. 

By N. CHAPMAN, M.D. 

Professor of the Theory and Practice of Medicine, &c. 
In one volume, octavo. 
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CHRONIC GASTRITIS, 
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DYSPEPSIA, 
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DUODENAL DYSPEPSIA, 

CHRONIC FLUXES OF THE BOWELS, 



HEPATITIS, 

CONGESTION OF THE LIVER, 

HEPATICULA, 
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SPLENITIS, 

CHRONIC SPLENITIS, 
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CHRONIC CONGESTION OF THE 
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ABDOMEN, Exploration of the, Dr. Forbes. 



ABORTION, 

ABSCESS (INTERNAL), 

ABSTINENCE, 

ACHOR, 

ACNE, 

ACRODYNIA, 

ACUPUNCTURE, 

AGE, 

AIR (CHANGE OF), 

ALOPECIA. 

ALTERATIVES, 

APOPLEXY (CEREBRAL) 



Dr. Lee. 

Dr. Tweedie. 

Dr. Marshall Hall. 

Dr. Todd. 

Dr. Todd. 

Dr. Dunglison. 

Dr. Elliotson. 

Dr Roget. 

Sir James Clark. 

Dr. Todd. 

Dr. Conolly. 

Dr. Clutterbuck. 
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ANEMIA, 
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Dr. Jacob. 
Dr. Locock. 
Dr. Marshall Hall. 
Dr. Darwall. 
Dr. Forbea. 
Dr. Whiting. 
Dr. Thomson. 
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ANTIPHLOGISTIC REGIMEN, Dr. Barlow. 
ANTISPASMODICS, Dr. Thomson. 
AORTA, Aneurism op the, Dr. Hope. 
APHONIA, Dr. Robertson. 
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For further details see the Prospectus, terras, &c, annexed, but the 
pages are not so well printed there as they are in the work. The pub- 
lishers are prepared to send a specimen of the work that will exhibit the 
mechanical execution as well as its professional character. In presenting 
this as one of the cheapest works that has yet been offered to the pro- 
fession, the publishers beg leave to state that persons remitting five dollars 
can have the first ten parts sent them by mail or otherwise, as they may 
direct. 
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LEA AND B LAN CHARD, 

PHILADELPHIA, 

WILL PUBLISH 

THE CYCLOPEDIA 
OF PRACTICAL MEDICINE; 

COMPRISING- 
TREATISES ON THE 

NATURE AND TREATMENT OF DISEASES, 

MATERIA MEDICA AND THERAPEUTICS, 

MEDICAL JURISPRUDENCE, &c. &c. 

EDITED BY 

JOHN FORBES, M.D.,F.R.S. 

Physician in Ordinary to her Majesty's Household, fee. 

ALEXANDER TWEEDIE, M.D.,F.R.S. 

Physician to the London Fever Hospital, and to the Foundling Hospital, &c. 

JOHN CONOLLY, M.D. 

Late Professor of Medicine in the London University, and Physician to the Hanwell 

Lunatic Asylum, &c. 

THOROUGHLY REVISED, WITH ADDITIONS, 
BY ROBLEY DUNGLISON, M.D. 

Professor of the Institutes of Medicine, &c. in the Jefferson Medical College, Philadelphia 

Lecturer on Clinical Medicine, and Attending Physician at the Philadelphia 

Hospital j Secretary of the American Philosophical Society, &c. 

TERMS OF PUBLICATION. 

THE WORK WILL BE PRINTED WITH A NEW AND CLEAR TYPE, AND BE COMPRISED IN 

TWENTY-FOUR PARTS, AT FIFTY CENTS EACH, 

FORMING, WHEN COMPLETE, 

FOUR LARGE SUPER-ROYAL OCTAVO VOLUMES, 

EMBRA CING OVER 

THREE THOUSAND UNUSUALLY LASGE PAGES, 

IN DOUBLE COLUMNS. 
Any person forwarding Twenty Dollars, free of postage, in Current Funds, will be entitled to 
two copies. The whole work will be completed during the year 



PUBLISHERS' NOTICE 

TO THE 

CYCLOPAEDIA OF PRACTICAL MEDICINE. 

This important work consists of a series of Original Essays upon all subjects of Medicine, contri- 
buted by no less than SIXTY-SEVEN of the most eminent practical Physicians of Great Britain and 
Ireland, and among them many of the Professors and Teachers in London, Edinburgh, Dublin and 
Glasgow, whose reputation conveys a high and just authority to their doctrines. Each subject has 
been treated by a writer of acknowledged eminence, whose particular studies have eminently fitted him 
for the task ; and all the articles are authenticated with the names of the authors. 

The Editors are men of elevated attainments, and in the undertaking have spared no personal 
pains ; in the hope, by uniformity of plan, simplicity of arrangement, and the *harmony and con- 
sistency of its several portions, to make the Cyclopaedia represent, fully and fairly, the state of 
PRACTICAL MEDICINE at the time of its appearance. From innumerable foreign and domestic 
sources, the scattered knowledge, which has so fast accumulated since the commencement of the 
present century, has been gathered together and placed at the command of every reader of the 
English language ; and whilst the great claims of the older cultivators of Medicine have never been 
forgotten, the labours of the moderns, and more particularly of the French, German, and Italian 
Pathologists, by which, conjointly with the efforts of British and American Practitioners, the whole 
face of Practical Medicine has been changed, have attracted the most diligent and thoughtful attention. 

The Editors affirm, that if the reader will take the trouble to inspect the mere titles of the articles 
contained in the work, comprising nearly 

THREE HUNDRED ORIGINAL ESSAYS 

of known and distinguished authors, and will bear in mind either the leading physiological divisions of 
disease, or consider them with reference to the Head, the Chest, the Abdomen, the Surface, or the gene- 
ral condition of the body, as well as the subjects of OBSTETRICAL MEDICINE, MATERIA 
MEDICA, or MEDICAL JURISPRUDENCE, he will sufficiently appreciate the care bestowed to 
make the Cyclopaedia satisfactory to all who refer to its pages, and, at the same time, strictly a book 
of practical reference. No subject, it is believed, immediately practical in its nature or application, 
has been omitted; although unnecessary disquisition has been, as much as possible, avoided. 

It entered consistently and properly into the plan of the Editors to admit a far wider range of 
subjects than appears heretofore to have been considered necessary in works written professedly on 
the Practice of Medicine, but a range comprising many .new subjects of extreme importance to those 
engaged in practice, or preparing for it. Such are the subjects of 

ABSTINENCE {CONTAGION {EXPLORATION OF! PROGNOSIS 

ACUPUNCTURE > CONVALESCENCE THE CHEST AND PULSE 

AGE \ COUNTER-IRRITATION ABDOMEN j SOFTENING 

GALVANISM MEDICAL STATISTICS 

HEREDITARY TRANS- STETHOSCOPE 

MISSION OF DISEASE SUDDEN DEATH 
INDURATION SYMPTOMATOLOGY 

IRRITATION TEMPERAMENT 

INFECTION \ TOXICOLOGY 

LATENT DISEASES > TRANSFORMATION 

MALARIA AND MIASMA TRANSFUSION 
PERFORATION TUBERCLE 

PSEUDO - MORBID AP- VENTILATION 
FEARANCES \ MINERAL WATERS 

and those of various general articles on the pathology of organs. It will be found, too, that admirable 
articles from the best sources have been inserted on the important subjects of 
DISEASES OF WOMEN AND CHILDREN, AND OF MEDICAL JURISPRUDENCE. 
In order, however, that the nature and value of the work may be fully understood, a list of the 
urticles, and the names of the contributors, is appended. 

The excellence of this work on every topic connected with Practical Medicine, has been admitted 
oyall who have had the good fortune of being able to consult it. The hope, indeed, expressed by 
the Editors, has been amply realized — "That they have prepared a work required by the present 
wants of medical readers, acceptable to the profession in general, and so capable, by its arrangements, 
of admitting the progressive improvements of time, as long to continue what the general testimony 
oi their medical brethren, as far as it has hitherto been expressed, has already pronounced it to be, 
"A STANDARD WORK ON THE PRACTICE OF MEDICINE." 
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Such a work, it is believed, will be most acceptable to the members of the profession throughout 
the Union, as there exists, at this time, no publication on Practical Medicine, on the extended plan 
of the one now presented. 

To adapt it to the Practice of this country, and to thoroughly revise the various articles, the atten- 
tion of 

PROFESSOR DUNGLISON 

will be directed ; whose character and established reputation are a sure guarantee that his portion of 
the work will be carefully executed. 
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found in the luxurious habits of later times, which 
have carried to a dangerous excess the comforts 
of our dress and habitations. In nothing is there 
a greater contrast between us and our ancestors 
than in the luxurious closeness and warmth of 
our apartments ; and it will scarcely be denied 
that the result of such a mode of living has been 
to render us more easily affected by the rigour 
and changeableness of the climate out of doors, 
which, unhappily, appears rather to have retro- 
graded than improved, while the endless invention 
of new modes of defence in our domestic arrange- 
ments, has made the contrast still greater. No 
author has dwelt so much on the consequences 
of these luxurious habits in predisposing to asth- 
ma, as Withers, whose observations are most 
pertinent, and well merit the attention of the 
reader. (See his Treatise on Asthma.) It is 
frequently by inducing this sensibility to the im- 
pression of cold, and by thus predisposing to 
catarrh, that dyspepsia lays the foundation of 
asthma. Many other of the remote causes of 
asthma operate in the same manner, and among 
these, certain mental states, particularly the de- 
pressing passions. Sedentariness and seclusion, 
the natural consequences of grief and melancholy, 
give rise to dyspepsia, and dyspepsia induces the 
languid circulation in the skin, extremities, and 
mucous membranes, which seems to be the im- 
mediate cause of the increased sensibility to cold. 
II. Exciting causes. — Under this head must 
be comprehended all such circumstances as have 
been known immediately to induce a paroxysm, 
whether in the predisposed or not. These are 
extremely numerous and various. Joseph Frank 
alone enumerates upwards of forty, and it is but 
justice to this learned and indefatigable writer to 
state that he gives his authority in every case. 
(Prax. Med. Univ. Pars ii. vol. vii. p. 386.) Our 
countryman Willis, in general and more pithy 
terms, conveys nearly the same information when 
he informs us that " asthmatics can bear nothing 
violent or unusual. From excess of heat or cold, 
from any great bodily exertion or mental emotion, 
from change of season or of weather, from errors, 
even of a slight kind, in the non-naturals, and 
from a thousand things besides, they fall into fits 
of dyspnoea."* By far the most common and 
most important of these cases, we consider to be 
the application of cold, or, at least, one or more 
of those circumstances, whatever they may be, 
which, in ordinary cases, produce catarrh. Al- 
though it will appear from what is gone before 
that we do not deny the existence of cases of 
asthma of a purely nervous kind, and altogether 
independent of any permanent local affection of 
the bronchial membrane, we are decidedly of 
opinion that they constitute an extremely small 
proportion of the cases met with in practice. And 
we are further of opinion that out of the immense 
majority of cases of asthma from other causes, 
nine-tenths are complicated with some form of 
catarrh, or, at least, with a morbid susceptibility 

♦Asthmatici nihil violentum aunt inassmetum ferre 
possunt : a frigoris vel caloris excessu, a vehement! quo- 
vis corporis aunt animi motu, ab aens aunt anni muta- 
tionibus quibusque magnis, ab erralie vel levionbus 
circa res non naturales, imo propter m,l| e alias occasio- 
nes in dyspncoa; paroxysmos inctdunt. — De Medicam. 
Ojier. p. 209. 



of the bronchial membrane to be affected by cold. 
In this very numerous class of cases, then, all 
those circumstances which induce catarrh, and 
which may generally be considered as some form 
or modification of cold, applied to the whole body 
or to a part of it, must be understood to be the 
usual exciting causes of the asthmatic paroxysm. 
[Yet in regard to the exciting causes, there are 
some which induce asthma, and can scarcely be 
considered amongst the causes of catarrh. In 
general, a cold and dry air suits the asthmatic, but 
there are singular differences in this respect. 
Closing a door has been known to bring on a 
paroxysm ; and, with some, darkness increases 
the violence of the attacks. One cannot bear 
smoke ; another exists better in a smoky apart- 
ment. (Dunglison's Practice of Medicine, 2d 
edit. i. 327: Philad. 1844.)] 

All practical writers on asthma lay great stress 
on this exciting cause, but none with such pre- 
cision and effect as Withers, Ryan, and Watt. 
The latter author in particular, in a short but 
most valuable essay published in his Treatise on 
Diabetes, has very strikingly and beautifully illus- 
trated the subject. In several cases there recorded, 
he has pointed out, with the greatest minuteness 
and perspicuity, the gradual influence of the cause, 
from the first impression of the cold up to the in- 
vasion of the paroxysm. (Cases of Diabetes, &c. 
p. 254. Glasgow, 1808.) Ryan had previously 
made the same observation, and applied it to prac- 
tical purposes of the greatest importance. (Ob- 
servations on Asthma, p. 40. London, 1793.) In 
these opinions our own experience leads us fully 
to concur ; almost every case of asthma which 
we have met with being traceable to the usual 
causes of catarrh, and most of them being ad- 
vantageously treated only on the principles which 
regulate the practice in that disease. 

Treatment of Asthma. — In this, as in other 
diseases, the attainment of a just pathology would 
wonderfully abbreviate the labour of therapeutical 
prescription. In the writings of the older authors, 
who were, in general, guided either by empirical 
views or by fanciful theories of disease, we find 
no end to the array of medical formulae, until 
every thing that had been put on record by their 
predecessors, or had been imagined by themselves 
or their contemporaries, as useful or likely to be 
useful in the individual disease under considera- 
tion, has been displayed at full length. In our 
own days, and in the diseases of the nature of 
which we have acquired some accurate views, a 
few general precepts will convey to those ac- 
quainted with the general principles of thera- 
peutics all that we have to deliver respecting the 
treatment of a disease. We have not yet attained, 
in the case of asthma, to a pathology perfect in all 
its parts ; yet we trust that enough has been re- 
corded in the preceding pages to permit us to be 
more brief in the delivery of our practical precepts 
than some of our predecessors. 

In entering upon this part of our subject, it is 
desirable that the reader keep constantly in mind 
that almost every thing in the succeeding pages 
respecting the treatment of asthma applies exclu- 
sively to the chronic forms of that disease. It 
will be recollected that the disease termed acute 
asthma is either a varietj»of bronchitis, or a video* 
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effects of astringents by acting chemically on the 
contents of the 6tomach and intestines, very few 
remarks will suffice. Both lime and its carbonate, 
or chalk, operate in checking diarrhoea by neutral- 
izing the ascescent matters which augment the 
irritability of the intestines, and keep up their 
morbidly increased peristaltic movement. Owing 
to the little solubility of pure lime, chalk, rubbed 
up with mucilage of gum so as to suspend it in 
any fluid, is preferred in cases of diarrhoea. It is 
incompatible with vegetable infusion containing 
much tannin, and with preparations of ipecacu- 
anha. When it is necessary to continue the use 
of the chalk mixture for some time, the bowels 
should be cleared with a purgative, as accumula- 
tions in the form of hard balls are apt to take 
place in them, and, lodging in the folds of the 
intestines, to cause much inconvenience and, occa- 
sionally, hazard. 

[The agents, considered thus far, may be re- 
garded as direct astringents ; but profuse evacua- 
tions may be connected with different states of the 
living system, so that agents, possessed of no 
astringent properties, may check them or produce 
an astringent operation indirectly. Hence, there 
may be direct and indirect astringents, as there 
are direct and indirect tonics. Opium, for exam- 
ple, by allaying the augmented peristole in diar- 
rhoea, may exert an action of astringency, and 
diminish the numberof discharges : accordingly, 
it is often had recourse to in such cases. Again, 
the increased discharges of dysentery are induced 
by an inflammatory condition of the mucous coat 
of the intestines : bleeding, therefore, by allaying 
this inflammation, and castor-oil, — given occasion- 
ally, so as to remove gently the morbid secretions, 
— by taking away the cause, may check the effects. 
A predominance of acidity in early infancy lays 
the foundation for many of the bowel complaints, 
which are so common at that age, and keeps them 
up when once established. A proper antacid, as 
before observed, by neutralizing the acid, takes 
away the cause, and thus becomes an indirect 
astringent. (The writer's General Therapeutics 
and Mat. Med. ii. 96, Philad. 1843.)] 

In a therapeutical and practical point of view, 
astringents, when administered on proper princi- 
ples, are a valuable class of remedies. In inter- 
mittent fevers, the vegetable astringents have been 
successfully employed in the same manner as 
simple tonics. We can form no other idea of the 
manner in which they prove beneficial than by 
supposing, that they obviate the relaxation which 
favours the influence of the exciting causes of 
agues. On this account it has been asserted that 
tonics and astringents operate in every respect in 
a similar manner ; but many tonics, such, for in- 
stance, as sulphate of quinia, possess no astrin- 
gency, and nevertheless are useful in intermittents; 
and it must be admitted that, as pure astringents 
are seldom or never given alone in intermittents, 
it is difficult to ascertain how much of the benefit 
is due to their influence. They are employed in 
continued fevers only to moderate incidental diar- 
rheca and internal hemorrhages. 

In the phlegmasia, astringents are contra-indi- 
cated as general remedies ; but in that state, of 
inflammatory action which assumes a chronic 
character, and is kept up by debility and increased 



nervous excitability, such as occurs in the eye and 
in the tonsils, they are local remedies of conside- 
rable value. Solutions of the metallic salts, and 
infusions of astringent vegetables, with the addi- 
tion of diluted sulphuric acid, are well adapted for 
these cases. Indeed, after inflammatory action 
has been subdued by the use of the lancet and 
other antiphlogistic measures, the application of 
cold and astringent solutions tends greatly to 
restore the healthy action of the part. 

[In diphtheritic affections of the throat, a solu- 
tion of nitrate of silver has been found of great 
benefit; and in cases of diphtheritic laryngitis, the 
inhalation of finely powdered alum has been mark- 
edly advantageous. Not only — according to Laen- 
nec — has it afforded great and speedy relief in tra- 
cheitis, but in laryngitis isthmitis, and pharyngitis.] 

No remedies are so important in the hemorrha- 
gic as astringents ; but they are not to be indis- 
criminately prescribed, or at all times employed : 
it is, therefore, necessary, to inquire what are the 
circumstances indicating their use in these cases r 
Hemorrhages are properly divided into active and 
passive. In the first or active kind, the flow of 
blood generally arises from a plethoric condition 
of the vascular system ; and it may, in some 
respects, be regarded as an effort of nature to 
relieve the morbid fulness of the vessels. In this 
form of hemorrhage, tonic astringents are improper; 
and even those exerting a sedative influence should 
not be resorted to until the vessels be either emp- 
tied spontaneously or by the use of the lancet. 
In passive hemorrhages the animal fibre is relaxed, 
the red particles of the blood are diminished, and 
diffused in a superabundance of serum, so that the 
blood assumes a pale watery aspect ; while the 
system suffers from general debility. In this state, 
astringents are decidedly indicated, and may bo 
liberally employed. Although these opposite 
states appear very obvious in description, yet 
much judgment and attentive observation are requi- 
site to distinguish them on many occasions. If 
we take, for example, epistaxis, let us enquire, 
what are the peculiar symptoms which clearly 
indicate the employment of astringents r When 
bleeding takes place from the nostrils of young 
persons of a plethoric habit, it may be critical, or 
connected with congestions, or a determination of 
blood to the head. In this state the hemorrhage 
should not be checked by astringents, unless it is 
so profuse and long continued as greatly to lower 
the pulse, to produce pallor of the countenance, 
and exhaust the general strength. On the con- 
trary, when epistaxis happens in weak boys or 
youths, or in old persons ; or when it is sympto- 
matic of diseased liver, or some other internal 
organ ; then astringents may be at once adminis- 
tered to check the direct loss of blood, whilst other 
means are resorted to for removing the exciting 
causes of the hemorrhage. The best astringents 
in these cases are solutions of metallic salts and 
of alum : they may be either injected into the 
nostrils, or dossils of lint soaked in an astringent 
solution may be inserted ; while at the same time 
■cold water is applied to the face and nape of the 
neck. 

In h.*Emoptysis, if the excitement be considerable, 
the lancet must be employed, after which the 
application of cool air, cold water, or ice to the 
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" The style is correct and pleasing, and the matter worth the attention of all practitioners, young and old."— 
Western Lanoet. 

In order to insure to this volume as wide a circulation as it is entitled to by its merits, the 
publishers have put it at a price within the reach of all. It recommends itself to practitioners as 
well as students, to the owners of other works on practice, as well as those without — something 
new can be gleaned by all from its well-stored pages. 



TWEEDIE'S LIBRARY OF PRACTICAL MEDICINE. 

A SYSTEM OF PRACTICAL MEDICINE. 

Comprised in a Series of Original Dissertations, arranged and edited by 

Alexander Tweedie, M. D., F. R. S., &c, &c. 

With notes and additions, by \V. W. Gerhard, M. D., &.c. 

SECOND AMERICAN EDITION, 

In three volumes octavo. 

The design of this work Is to supply the want, generally admitted to exist in the medical literature of Great 
Britain, of a comprehensive System of Medicine, embodying a condensed, yet ample view of the present state of 
the science. The desideratum is more especially felt by the Medical Student, and by many Members of the 
Profession, who, from their avocations and other circumstances, have not the opportunity of keeping pace with 
the more recent improvements in the most interesting and useful branch of human knowledge. To supply this 
deficiency is the object of The Library of Medicine; and the Editor expresses the hope, that with the assist- 
ance with which he has been favoured by Contributors, (many of ereat eminence, and all favourably known 
to the Public,) he has been able to produce a work, which will form a Library of General Reference on Theo- 
retical and Practical Medicine, as well as aseries of Text -Books for the Medical Student. 



A PRACTICE OF PHYSIC, Comprising most of the diseases not treated of in "Diseases of Females" and 
" Diseases of Children." By William P. Dewees, M. D., &c. &c. Second edition, in one large 8vo. volume. 
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ANATOMY. 

HORNER'S ANATOMY. 



SPEGIAL ANATOMY AND HSSTOLOGY. 

BY WILLIAM E. HORNER, M. D„ 

Professor of Anatomy in the University of Pennsylvania, Member of the Imperial Medico-Chirurgical 
Academy of St. Petersburg, of the Am. Philosophical Society, Sec. &c. 

Sixth edition, in two volumes, 8vo.. 

" Another edition of this standard work of Professor Horner has made its appearance to which many addi- 
tions have been made, and upon which much labour has been bestowed by the author. The additions arc chiefly 
in the department of Histology, or Elementary Anatomy, and so important are they that the Professor has 
added the term to the title of his work. Every part of this edition seems to have undergone the most careful 
revision, and its readers may rest assured of having the science of Anatomy fully brought up to the present 
day." — •#« Med. Journa.1. 

An Atlas that may accompany this work or be sold separate is now preparing. — See Advertisement. 

WILSONS HUMAN ANATOMY. 



A SYSTEM OF HUMAN ANATOMY, 

GENERAL AND SPECIAL, 

BY ERASMUS WILSON, M.D., 

Lecturer on Anatomy, in King's College, London. 

EDITED BY PAUL B. GODDARD, M.D., 

PROFESSOR OF ANATOMY IN THE MEDICAL INSTITUTE OF PHILADELPHIA, &C. &C. 

WITH ONE HUNDRED AND SEVENTY ILLUSTRATIONS ON WOOD. 

Engraved by Gilbert from designs by Bagg. 

In one volume octavo, beautifully printed. 

" An eleeant edition of one of the most useful and accurate systems of Anatomy, which has been issued 
from the ore's. The illustrations are reallv beautiful, and their execution reflects the highest credit on the 
able American artist who copied them for this edition of the work. In its etylejihe |W<»k 'f^^™'/, ™"; 
cise ; 
tions 
mecha 

dents by ;... . 
the vitally important science which it so fully and easily unfolds. —Lancet. 



WILSON'S DISSECTOR. 
THE DISSECTOR, 

OR 

PRACTICAL AND SURGICAL ANATOMY. 

BY ERASMUS WILSON, M.D., 

AUTHOR OF "A SYSTEM OF HUMAN ANATOMY," &C. 

With one hundred and six illustrations, modified and re-arranged by 

PAUL B. GODDARD, M.D., 

DEMONSTRATOR OF ANATOMY IN THE UNIVERSITY OF PENNSYLVANIA, &C. 

In one volume, royal 12mo. 

. ... t . .!,■„ _„„;.„. w ;i| snr>edilv discover its merits as a plain, pafe direc- 

"Those who pursue the.r labours br h« ™ n,to ' w M speedily . ^ -^ ^ minion of 

tor: and it is onlv necessary to use it half an hour tonna u.ai 
an excellent work."— Boston Medical and Surg. Journal. 

™ ... . • i -,u m, w;icnn hi* acauired. bv his valuable system of anatomy, will secure a 

••The high reputation which Mr Wilson . asa ^ , ; i , and re -arranged by Dr. Goddard, it is well suited to 

favourable reception for the present work A ' «">»^^ ^ n a " x( , e ,| ent gl fj de for him in the dissecting room. It 

the wants of the Ajner'can student oT •"^^f^ ^"greatly facilitate the labours of the student in ac 

Journal. .. r) issP ctor" should be. The wood cuts are numerous, and will afford 

the luitlafhe mo t b e "efitia. ald'in dSSSSS-l ^."-Western Journal of Med. * Surgery. 

•T this work we have another valuable aid to ibe student of practical anatomy."-.*". Y. Journal of 
Rledicine. 
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SMITH AND HORNER'S 

ANATOMICAL ATLAS. 

LEA and BLJINCHARD are now Publishing, 

AN 

ILLUSTRATIVE OF THE STRUCTURE OF THE HUMAN BODY. 

By HENRY H. SMITH, M. D. 

* Fellow of the College of Physicians, Member of the Philadelphia Medical Society, &c, &c. 

UNDER THE SUPERVISION OF 

WILLIAM E. HORNER, M.D. 

Professor of Anatomy in the University of Pennsylvania, &c. &c. 

This Work is to be in FIVE PARTS, and will, when complete, form 
one large imperial Octavo Volume. The price will not be over 

SIX DOLLARS, BOUND, 
And will contain a Complete Series of Plates, 

Illustrative of the Bones; Ligaments; Muscular, Dermoid and Nervous 
Systems; Arteries; Lymphatics; Veins; Viscera; &c; with between 

Six and Seven Hundred Engravings on Wood 

Executed in the very first style of Art. 
Parts I. and II. have been published, containing the Bones and Liga- 
ments, and the Muscular and Dermoid Systems, illustrated by over 
Two Hundred and Twenty Engravings on Wood, by Gilbert. The greater 
portion of them after Original Drawings by Pinkerton. 



This work possesses novelty both in the design and the execution. It is the first attempt to apply engraving 
on wood, on a large scale, to the illustration of human anatomy; and the beauty of the two parts already issued, 
induces the publishers to flatter themselves with the hope of the perfect success of their undertaking. The plan 
of the work is at once novel and convenient. Each page is perfect in itself, the references being immediately 
under the figures, so that the eye takes in the whole at a glance, and obviates the necessity of continual reference 
backwards and forwards. The cuts are selected from the best and most accurate sources; and, where necessary, 
original drawings have been made from the admirable Anatomical Collection of the University of Pennsylvania. 
It will also embrace all the late beautiful discoveries arising from the use of the microscope in the investigation 
of the minute structure of the tissues. 

In the getting up of this very complete work, the publishers have spared neither pains nor expense; and they 
now present it to the Profession, with the full confidence that it will be deemed all that is wanted in a scientific 
and artistical point of view, while, at the same time, its very low price places it within the reach of all. 

It is particularly adapted to supply the place of skeletons or subjects. 



" This is an exquisite volume, and a beautiful specimen of art. We have numerous Anatomical Atlases, but 
we will venture to say that none equal it in cheapness, and none surpass it in faithfulness and spirit. We 
strongly recommend to our friends, both urban and suburban, the purchase of this excellent work, for which 
both editor and publisher deserve the thanks of the profession."— Medical Examiner. 

" We would strongly recommend it, not only to the student, but also to the working practitioner, who, although 
grown rusty in the toils of his harness, still has the desire, and often the necessity, of refreshing his knowledge 
in this fundamental part of the science of medicine."— New York Journal of Medicine. 

" The plan of this Atlas is admirable, and its execution superior to any thing of the kind before published in 
this country. It is a real labour-saving affair, and we regard its publication as the greatest boon that could be 
conferred on the student of anatomy. It will be equally valuable to the practitioner, by affording him an easy 
means of recalling the details learned in the dissecting-room, and which are soon forgotten." — American Journ. 
of the Med Sciences. 

" The second part of Drs. Smith and Horner's Anatomical Atlas, in point of interest of subject and execution 
of the engravings, is even more valuable and attractive than the first, much as that led us to. expect. Rich aids 
to physiological inquiry will be found in the microscopical views of the cellular and adipose tissues, and of the 
epidermis, rete mucosum, cutis vera, papillae, the sebaceous and perspiratory organs of the skin, the perspiratory 
glands and hairs of the skin, the hairs and nails, and the general anatomy of the muscles. The muscles them- 
selves are delineated with all the distinctness of a fine dissection. We cannot, taking the two numbers of the 
Anatomical Atlas before us as evidence of the execution of the entire work, too strongly recommend it to 
readers and the medical public at large."— Bulletin of Mediml Science. 

Specimens exhibiting the plan and execution of the work will be sent 
by mail or otherwise as may be directed on application free of postage. 
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PHYSIOL OGY AND PAT HOLOGY. 
DUNGLDSON'S PHYSIOLOGY. 

A NEW ED ITIO N, TO 1844. 

HUMAN PHYSIOLOGY: 

WITH UPWARDS OF THREE HUNDRED ILLUSTRATIONS. 

By robley dunglison, m.d. 

Professor of the Institutes of Medicine in Jefferson Medical College, Fhilada., etc. etc. 

FIFTH EDITION, 

GREATLY MODIFIED AND IMPROVED. 

In Tivo Volumes of 1304 large Octavo Pages. 

Although but a short time has elapsed since the appearance of the last edition of this 
standard work on Physiology, the labours and discoveries in that branch of science have 
been so diversified and important, that extensive additions have become necessary in the 
present edition. Besides the numerous monographs and minor treatises that have appeared 
from time to time, in the various scientific Journals and Transactions of learned Societies, 
reference has been made to the large and valuable works of Valentin, BischofF, Henle, Wil- 
brand, J. Midler, Wagner, Mandl, Gerber, Liebig, Carpenter, Todd and Bowman, and others, 
and all the results of their interesting and important investigations will be found embodied 
in its pages. 

The illustrations have also undergone a material change. More than ninety new cuts 
have been added, chiefly to elucidate subjects now first introduced into this edition; many 
of the former cuts have been replaced by those much superior, and the rest have been 
thoroughly retouched and improved, altogether making this the most completely illustrated 
treatise on Human Physiology that has ever been attempted in this country. In short, the 
publishers believe that, both in matter and execution, this work will be found fully brought 
up to the day. 

CARPENTER^sHraY^SIOLOGY. 



PRINCIPLES OF HUMAN PHYSIOLOGY, 

With their chief applications to Pathology, Hygiene, and Forensic Medicine. Especially 
designed for the use of Students. 

With over One Hundred beautiful Illustrations on Wood. 

BY WILLIAM B. CARPENTER, M.D., 

LECTURER ON PHYSIOLOGY IN THE BRISTOL MEDICAL SCHOOL. 

FIRST AMERICAN EDITION, WITH NOTES BY THE AUTHOR, AND NOTES AND ADDITIONS 

BY MEREDITH CLYMER, M.D., 

In one volume, octavo. 

O* This edition of Carpenter's Physiology has been most carefully prepared by Dr. Clymcr. 
at the request of Professor Jackson, for his lectures at the University of Pennsylvania. 

The Author remarks in his Preface-" It has been his object -to > place tho reader in possession of the high- 
est nrincinles that can be regarded as firmly established, in each departmen of the 8c.Pi.ce ; and to explain 
fnd P Ste those, by the introduction of as many ^f^^»»^ d ft ^ ^JVSbKi ™tT 
limits In everv instance, he has endeavoured to make his statements, clear ana precise, witnout being for- 
mTl and dogmatkal; and definite enough to admit of practical application, without appearing to be u.u.n. 
provable by further inquiry." 

XttULLER'S PHYSIOLOGY. 

ELEMENTS OF PHYSIOLOGY. 

BY JOHN MULLER, M.D., 

Professor of Anatomy and Physiology in the University of Berlin. 

TRANSLATED FROM THE GERMAN, BY W. BALY, M.D. 

Arranged from the 2d London edition by John Bell, M. D., &c. 
In one volume octavo, of nearly nine hundred pages. 
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ILUAMS' PATHOLOGY. 

(*fl Neio Work.) 

PRINCIPLES OF MEDICINE, 

COMPRISING 

GENERAL PATHOLOGY AND THERAPEUTICS, and a general view of 
ETIOLOGY, NOSOLOGY, SKMEIOLOGY, DIAGNOSIS AND 
PROGNOSIS. 

BY CHARLES J. B. WILLIAMS, M.D., F.RS. 

FELLOW OF THE ROYAL COLLEGE OF PHYSICIANS, ETC. 

WITH ADDITIONS AND NOTES 
BY MEREDITH CLYMER, M.D. 

LECTURER ON THE INSTITUTES OF MEDICINE, ETC. ETC. 

In one volume Svo. 

" Such a work, at least so far as English literature is concerned, was clearly demanded, and the importance 
of the subject, together with the high character of the author, should ensure for it a careful perusal by every 
practitioner." — Western Lancet. 

" Such a work, then, as that of Professor Williams, embodying, as it does, a full account of the recent 
additions to our knowledge, and bringing the subjects of general pathology and therapeutics up to the present 
state of medicine, cannot fail to be in the highest degree useful, both as aclass book to the student, and as a 
work of reference to the practitioner. 

"The entire work is one of no ordinary ability, and well sustains the reputation which its author has 
already acquired."— Provincial Med. Journal, 

"This work supplies a deficiency long felt by the profession— the want of an elementary treatise on gene- 
ral pathology. The author has had extensive experience at the bed side, and has drawn chiefly from his own 
observation of disease, as lie has witnessed it in hospitals and private practice during the last twenty years. 

" The subject of inflammation occupies many pages of this work. The manner in whi< h it is treated cannot 
fail to excite the admiration of the intelligent reader. We earnestly recommend this, as every other part of 
Dr. Williams' excellent Principles of Pathology, to the diligent perusal of every physician who is not familiar 
with the accessions which have been made to medical science within the last few years." — Western Journal 
of Medicine and Surgery. 



ROGET'S OUTLINES OF PHlTSIOXiOGY. 

WITH AN APPENDIX ON PHRENOLOGY. BY PETER MARK ROGET, M. D., &c. &c. 
In one volume, octavo. 



ROGST'S PHYSIOLOCHT. 

ANIMAL AND VEGETABLE PHYSIOLOGY, considered with reference to Natural Theology. By PETER 
MARK ROGET, M D., second American edition. In two volumes, octavo, with nearly FIVE HUN- 
DRED engravings en wood. 



CARPENTER'S VEGETABkH PHYSIOLOGY. 

A POPULAR TREATISE ON VEGETABLE PHYSIOLOGY. Published under the auspices of the So- 
ciety for the promotion of Popular Instruction. With numerous cuts. By W. B. CARPENTER, M.D. 
author of Human Physiology, in one volume, royal I2mo. 



BILLING'S PRINCIPLES OF MEDICINE. 

FIRST PRINCIPLES OF MEDICINE. By ARCHIBALD BILLING, M.D., A.M. &c. Revised from the 
fourth London edition. In one small 8vo. volume. 



ALLISON'S PATHOLOGY, 

A NEW WORK. 



OUTLINES OF PATHOLOGY 

AND 

PRACTICE OF MEDICINE. 

BY 

WILLIAM PULTENEY ALLISON, M. D„ 

Professor of the Practice of Medicine in the University of Edinburgh, Sic. &c. 

In three Parts — Part I. — Preliminary Observations — Part IT. — Inflammatory and Febrile 

Diseases, and Part III., Chronic or Non-Febrile Diseases. 

In one volume octavo. 
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MIDWIFERY, DISEASES OF WOMEN, CHILDREN, &c 
RAMSBOTHAM'S MIDWIFERY. 



THE PRINCIPLES AND PRACTICE 

OF 

OBSTETRIC MEDICINE AND SURGERY. 

IN REFERENCE TO THE 

PROCESS OF PARTURITION. 

ILLUSTRATED BY ONE HUNDRED AND FORTY-TWO FIGURES, ON 52 PLATES. 
BY FRANCIS H. RAMSBOTHAM, M. D. 

PHYSICIAN TO THE ROYAL MATERNITY CHARITY, &c. &c. 
SECOND AMERICAN EDITION, REVISED. 

In one volume, imperial octavo. 

Well and strongly bound in leather, at a low price. 

This work has met with almost unexampled approbation from the medical press of England and this coun- 
try. From among these numerous commendations the publishers append a few, and would particularly call the 
attention of the medical profession to the numerous plates which form a most important feature in the volume. 
The great expense they have incurred in its production, calls for an extended sale, which thus far has been 
commanded, as may be seen from the fact of a second edition having been required within a year after the pub- 
lication of the first. 

" It is the book on Midwifery for students : clear, but not too minute in its details, and sound in its practical 
instructions It is so completely illustrated by plates (admirably chosen and executed) that the student must 
be stupid indeed who does not understand the details of this branch of the science, so far at least as description 
can make them intelligible." — Dublin Journal of Medical Science. 

" We strongly recommend the work of Dr. Ramsbotham to all our obstetrical readers, especially to those who 
are entering upon practice. It is not only one of the cheapest, but one of the most beautiful works in Mid- 
wifery." — British, and Foreign Medical Review. 

" We feel much pleasure in recommending to the notice of the profession one of the cheapest and most elegant 
productions of the medical press of the present day. The text is written in a clear, concise, and simple style. 
We offer our most sincere wishes that the undertaking may enjoy all the success which it so well merits."— 
Dublin Medical Press. 

" This is one of the most beautiful works which has lately issued from the medical press; and is alike credit- 
able to thetalents of the Author and the enterprise of the publisher. It is a good and thoroughly practical trea- 
tise; the different subjects are laid down in a clear and perspicuous form, and whatever is of importance is illus- 
trated by first rate engravings. A remarkable feature of this work, which ought to be mentioned, is its 
extraordinary cheapness. As a work conveying good, sound, practical precepts, and clearly demonstrating the 
doctrines of obstetrical science, we can confidently recommend it either to the student or practitioner."— 
Edinburgh Journal of Medical Science. 

" Dr. Ramsbotham has treated the subject in a manner worthy of the reputation he possesses, and has suc- 
ceeded in forming a book of reference for practitioners, and a solid and easy guide for students. Looking at the 
contents of the volume, and its remarkably low price, we have no hesitation in saying that it has no parallel 
in the history of publishing." — Provincial Medical and Surgical Journal. 

" We most earnestly recommend this work to the student who wishes to acquire knowledge, and to the practi- 
tioner who wishes to refresh his memory, as a most faithful picture of practical Midwifery; and we can with justice 
say, that altogether it is one of the best books we have read on the subject of obstetrical medicine and surgery." 
— Medico-Chirurgical Review- 



DEWEES'S SYSTEM OF MIDWIFERY 
A COMPREHENSIVE SYSTEM OF MIDWIFERY. 

CHIEFLT DESIGNED TO FACILITATE THE INQUIRIES OF THOSE WHO MAY BE PURSUING 
THIS BRANCH OF STUDY. 

ILLUSTRATED BY OCCASIONAL CASES AND MANY ENGRAVINGS. 

Tenth Edition, with the Author's last Improvements and Corrections. 
BY WILLIAM P- DEWEES, M. D. 

Late Professor op Midwifery in the University of Pennsylvania, &.c. 
In one volume, Svo. 



» ™ P a™f o\ THE DISEASES OF FEMALES, BY WILLIAM P. DEWEES, M.D., late Professor 
A IKtAiut kjii f Midwifery in the University of Pennsylvania, &c. 4cc. 

Eighth edition, revised and corrected, in one volume, 8vo„ with plates. 
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CHURCHILL'S MIDWIFERY. 



ON THE THEORY AND PRACTICE OF MIDWIFERY, 

BY FLEETWOOD CHURCHILL, M.D., M. R. I. A. 

PHYSICIAN TO THE WESTERN LYING-IN HOSPITAL, ETC. ETC. 

WITH NOTES AND ADDITIONS 

BY ROBERT HUSTON, M.D., 

Frofessor in the Jefferson Medical College, &c. &c. 

AND ONE HUNDRED AND SIXTEEN ILLUSTRATIONS, 

Engraved by Gilbert from drawings by Bagg and others. 
In one volume octavo. 

This work commends itself to the notice of the profession from the hieh reputation of the author and 
editor, and the number and beauty of its illustrations. Besides accurate directions for 

THE PRACTICE OF MIDWIFERY, 

a portion of the work is also devoted to 

THE PHYSIOLOGY AND PATHOLOGY 

connected with that essential branch of medical knowledge. 

" It is impossible to conceive a more useful or elegant manual : the letter-press contains all that the prac- 
tical man can desire; the illustrations are very numerous, well chosen, and of the most elegant description, 
and the work has been brought out at a moderate price."— Provincial Med. Journal. 

" We expected a first rale production, and we have not been in the least disappointed. Although we have 
many, very many valuable works on tokology, were we reduced to the necessity of possessing but one, and 
permitted to choose, we would unhesitatingly take Churchill." — Western Med. and Surg. Journal. 

ETThis work is brought out in a 6tyle to match Wilson's Anatomy, Fergussons' Surgery, and 
Carpenter's Physiology, and is extensively used as a Text Book in various Colleges in the Union. 



ASHWELL ON THE DISEASES OF WOMEN. 

A NEW WORK, Nearly Ready. 

A PRACTICAL TREATISE 

ON THE 

DISEASES OF WOMEN, 

Illustrated by cases derived from Hospital and private practice. 
BY SAMUEL ASHWELL, M.D., 

Obstetric Physician and Lecturer to Guy's Hospital, See. &e. 
WITH NOTES AND ADDITIONS 

BY PAUL GODDARD, M.D. 

Demonstrator of Anatomy in the University of Pennsylvania, &c. &c. 

In one vol. octavo, in three parts. 

Part I. — Functional Diseases. Part II. &. III. — Organic Diseases. 

"Situated as is Dr Ashwell in extensive practice, and at the head of the Obstetric Department of a large 
Hospital, it could not be but that his work must contain very valuable information — the results of great ex- 
perience. The book is full of important information and excellent practical description."— Dublin Medical 
Journal. 

" The contributions of Dr. Ashwell coming as they do, armed with the authority of his personal observa- 
tion and great experience, are eminently entitled to consideration. Throughout every page we have only 
the result of the author's own observation ; and of the work we entertain a high opinion, believing that it 
is characterized by accurate observation and sound judgment." — Edinburgh Monthly Journal. 



DISEASES OF FEMALES, PREGNANCY AND CHILDBED. 



THE PRINCIPAL DISEASES OF FEMALES, TOGETHER WITH 
THE DISEASES INCIDENT TO PREGNANCY AND CHILD- 
BED, CHIRFLY FOR THE USE OF STUDENTS. 

BY FLEETWOOD CHURCHILL, M,D„ 

Lecturer on Midwiferyand Diseases of Women and ( hildren, in the Richmond Hospital &c. &c. 

WITH NOTES AND ADDITIONS 

BY R. M. HUSTON, M.D., 

Professor, &c. in the Jefferson Medical College, Philadelphia. 

Second American edition, in one vol. octavo. 
A work extensively introduced as a Text Book. 
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A NEW AND IMPORTANT WORK ON MIDWIFERY. 

LEA and BLJ1NCHJ1RD have now in Preparation 

A NEW WORK ON THE 



By HUGH L. HODGE, M. D. 

Professor of Obstetrics and the Diseases of Women and Children in the University of Pennsylvania, 
assisted in the illustrative part 

BY PAUL BECK GODDARD, M.D., 

Demonstrator of Anatomy in the University of Pennsylvania. 

This important work is intended to exhibit the various OPERATIONS 
OF DELIVERY, with full instructions for the use of the most approved 
instruments, and means to facilitate child-birth. To illustrate this, plates 
will be used on an extended scale. 

The work will form 

One Large Imperial Quarto Volume, 

WITH 

iNimiiMimoiyis iMA<siNDiFO©i!Nnr ipl^tis, 

Executed, in Lithography in the best Style of the Jlrt 

UNDER THE IMMEDIATE INSPECTION OF DR. GODDARD. 

And will aim to be the most perfect and accurate work yet presented to 
the Profession in this country. 

In the Figures a uniform scale will be adopted, representing about 

HALF THE SIZE OF NATURE. 
The price cannot be precisely arranged, but it is at present not designed 
to exceed 

EIGHT DOLLARS PER COPY, 
Ji Specimen, with a Plate, will shortly be issued, 

and se?it to such persons as may request it, free of postage. 

"Numerous publications have appeared abroad, and much has been 
attempted, by books and by plates, but almost universally there is a want 
of accuracy in portraying nature's operations, and embracing fully the 
science as practised by intelligent obstetricians, in this country, which leads 
necessarily to errors in practice. 

"The object of the author, therefore, will be to present an accurate history, 
and, as far as practicable, a delineation of the process of labour, whether 
natural or preternatural, in the human female ; and, also, of the chirurgical 
means which may be advantageously employed to effect delivery in pro- 
tracted and difficult labours, so as to diminish the amount of suffering and 
danger for the mother and her offspring. In other words, to exemplify as 
minutely as possible, by drawings, the natural 'mechanism of labour,' and 
the scientific employment of the hand or of instruments in facilitating this 
painful and frequently dangerous process. No one who is ignorant of the 
details of labour in every presentation of the child, can advantageously or 
even safely assist in cases of acknowledged difficulty; an attempt, there- 
fore, to exhibit more fully and minutely the transit of the child through 
the pelvis in all its various presentations, and the practical results of the 
knowledge thus acquired, cannot but be advantageous to the practitioner, 
and, especially, to the student in medici ne." 

RIGBY'S MIDWIFERY. 

A SYSTEM OF MIDWIFERY, WITH NUMEROUS WOOD CUTS. BY EDWARD RIGBY M.D., Phy- 
sician to the General Lying in Hospital, Lecturer on Midwifery at St Bartholomews llosp.tal, &c. With 
notes and additional illustrations. In one volume octavo. 

rrr This volume commends itself for its fulness on the Physiology of Utero-Gestation, with the Diseases 
and treatment of Pregnancy- 
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CONDIE ON CHILDREN. 

A NEW WORK. 



A PRACTICAL TREATISE 

ON 
THE DISEASES OF CHILDREN, 

BY D. FRANCIS CONDIE, M.D. 

FELLOW OF THE COLLEGE OF PHYSICIANS ; MEMBER OF THE AMERICAN 
PHILOSOPHICAL SOCIETY, &C. &C. 

In one volume, octavo. 

(£j>The Publishers would particularly call the attention of the Profession to an examination 

of this work. 

THE VOLUME IS METHODICALLY ARRANGED IN TWO PARTS, 
in FART I. ARE CONSIDERED 

The Hygienic Management of Children. 

The Peculiarities of Organization and Functions in Infancy and Childhood. 

Pathology of Infancy and Childhood. 

And the Semeiology of the Diseases of Infancy and Childoood. 

IN FART II. ARE EMBRACED 

Diseases of the Digestive Organs. 

The Mouth, Throat, Oesophagus, Stomach, Intestines, Respiratory Organs, Nervous System, the 

Skin, Eruptive Fevers, Cutaneous Eruptions, Nutritive Functions, and Urinary Organs. 
And lastly, Congenital Affections, ar.d Accidents occurring soon after Birth. 

But this is, however, only an outline of the subjects brought under special notice. 

"Dr. Condie has studiously endeavoured to be understood by students, who need to have the elements of The- 
rapeutics presented to them in a comprehensive form.'' 

" An excellent Practical Treatise on the Diseases of Children, and a very safe guide to the juvenile practi- 
tioner and student." — Med- Examiner. 

" For the practical physician who shall turn to its pages to learn all the phenomena which may be pre- 
sented by the disease which he is treating, and all the means to which he may resort for the cure of that 
disease, it will offer many and strong attractions, among which may be mentioned completeness, clearness, 
judgment and good sense. In it the vanity of the author never tempts the compiler into negligence; nor 
does the laborious care of the compiler weigh down and overlay the original vigour of the author : the two 
offices are made to strengthen and illustrate one another. 

" Dr. Condie from the very labour which lie ha? evidently bestowed upon this book, is entitled to our respect 
as ati indefatigable and conscientious student; but if we consider the results of bis labour, we cannot but 
admit his claim to a place in the very first rank of eminent writers on the practice of medicine. 

" Regarding his treatise as a whole, it is more complete and accurate in its descriptions, while it is more 
copious and more judicious in its therapeutical precepts than any of its predecessors, and we feel persuaded 
that the American medical profession will very soon regard it, not only as a very good, but as the very best 
' Practical treatise on the Diseases of Children."' — im. Med. Journal. 



MlWIillS ©S3" ©IUffiMMB^JSTo 

A TREVH^E ON THE PIIYPICAL AND MEDICAL TREATMENT OF CHILDREN. BY WILLIAM 
P. DEWEI^, M.D, late Professor of Midwifery in the University of Pennsylvania, Sec. eighth edition, 
with the author's last improvements and corrections. In one volume 8vo. 

The objects of this work are, 1st, to teach those who have the charge of children, either as parent or euardten, 
the most approved methods of securing and improving their physical powers. This is attempted by pointing out 
the duties which the parent or the suardian owes for this purpose, to this interesting but helpless class of beines, 
and the manner by which their duties shall be fulfilled. And 2d, to render available a long experience "to 
those objects of our affection when they become diseased. In attempting this, the author has avoided as much 
as possible, "technicality;" and has aiven, if he does not flatter himself loo much, to each disease of which he 
treats, its appropriate and designating characters, with a fidelity that will prevent any two being confounded 
together, with the best mode of treating them, that either his own experience or that of others has suggested. 
Physicians cannot too strongly recommend the use of this book in all families. 
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SURGERY . 

FERGUSSON'S PRACTICAL SURGERY 



A SYSTEM OF PRACTICAL SURGERY, 

BY WILLIAM FERGUSSON, F. R. S. E., 

Professor of Surgery in King's College, London; Surgeon to King's College Hospital, &c. &c 

WITH TWO HUNDRED AND FORTY-SIX ILLUSTRATIONS. 

Engraved by Gilbert, after drawings by Bagg. 

WITH NOTES AND ADDITIONAL ILLUSTRATIONS 
BY GEORGE W. NORRIS, M.D., 

In one volume octavo. 

The publishers commend this work to the attention of the Profession as combining cheapness and elegance, 
with a clear, sound, and practical treatment of every subject in surgical science. No pains or expense have been 
spared to present it in a style equal, if not superior to the London edition, and to match the editions of" Wilson's 
Anatomy," " Churchill's System of Midwifery," and " Carpenter's Human Physiology." It is now extensively 
used as a text book. 

The object and nature of this volume are thus described by the author: " The present work has not been pro- 
duced to compete with any already before the Profession; the arrangement, the manner in which the subjects 
have been treated, and the illustrations, are all different from any of The kind in the English language. It is not 
intended to be placed in comparison with the elementary systems of Cooper, Burns, Liston, Symes, Lizars, and 
that excellent epitome of Mr. Druitt It may with more propriety be likened to the Operative Surgery of Sir 
C. Bell, and that of Mr. Averill, both excellent in their day, or the more modern production of Mr. Hargrave, 
and the Practical Surgery of Mr Liston. There are subjects treated of in this volume, however, which none 
of these centlemen have noiiced ; and the author is sufficiently sanguine to entertain the idea that this work 
may in some degree assume that relative position in British Surgery, which the classical volumes of Velpeau and 
Malgaigne occupy on the Continent." 

A volume on the Principles of Surgery to accompany Fergusson will be prepared. 



DRU 



THE PRINCIPLES AND PRACTICE 
OF MODERN SURGERY, 

BY ROBE FIT DRUITT. 

Id potissimum agens, ut omissis hypothesibtis, in praxi nihil adstruat quod multiplici experiential non sit robo- 

ratum. — Act. Erud. Lips., 1722. 

FROM THE SECOND LONDON EDITION, 

ILLUSTRATED WITH FIFTY WOOD ENGRAVINGS. 

WITH NOTES AND COMMENTS BY 

JOSHUA B. FLINT, M.I)., M. M.S.S., &c. &c. 

In one volume, octavo. 
" It may be said with truth that this work affords a complete, though brief and condensed view, of the entire 
field of modem surgery We know of no work on the same subject, having the appearance of a manual, which 
contains so many topics of interest to the surgeon, and the terse manner in which each has been treated evinces 
a most enviable quality of mind on the part of the author, who seems to have an innate power of searching out 
and erasnin" the leadine factsand features of the most elaborate productions of the pen. It is auseful handbook 
for the Drart"itioner and we should deem a teacher of surgery unpardonable who did not recommend it to his 
pupils In our own opinion, it is admirably adapted to the wants of the student."— Provincial Med Journal. 



LAWRENCE ON RUPTURES. 

A TREATISE ON RUPTURES, BY W. LAWRENCE, F.R . S. Author 
of a Treatise on the Diseases of the Eye, &c. &c, from the Fifth London Edi- 
tion, considerably enlarged. In I vol. octavo. 

.. a( i van ta"e of the treatise of Mr. Lawrence is, that he explains his views on the anatomy of 
I he P*f"' ia e jjfl- eren t varieties of the disease, in a manner which renders his bonk peculiarly useful to 
Hernia arm j, e superfluous to express our opinion of its value to the surgical practitioner. Asa 

the sUKteni. 11 • ti a cnlIip | e t e view of the literature of the subject, it stands in the first rank.— 

t reatise on n^ ' " i.t, |in ■ c i * ^ ' 

Edinburgh Medical and Surgical Journal. 
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SIR ASTLEY COOPER ON HERNIA, 

With One Hundred and Thirty Figtires in Lithography. 

THE ANATOMY AND~SURGICAL TREATMENT 

OF 

A1101H1A3L IIlHEAo 

By Sir ASTLEY COOPER, Bart. 

Edited by C. Aston Key, Surgeon to Guy's Hospital, &.c. 

This important work of Sir Astley is printed from the authorized second edition, published in London, in largo 
super-royal folio, and edited by his nephew, Professor Key. It contains all the Plates and all the Letterpress- 
there are no omissions, interpolations, or modifications— it is the complete work in 

One large Imperial Octavo Volume, 
WITH OVER 130 FIGURES ON 26 PLATES, AND OVER 400 LARGE PAGES OF LETTERPRESS. 

The correctness of the Plates is guaranteed by a revision and close examination under the eye of a distinguished 
Surgeon of this city. 

The value of this Work of Sir Astley Cooper is so universally acknowledged by all medical men, that in 
presenting this edition to the American Profession, the publishers have only to state that they have used their 
utmost endeavours to render the mechanical execution of the work worihy i's exalted reputation, and to put it in 
such a form and at such a price as to place it within the reach of those who have been prevented from obtaining 
it by the size and rarity of former editions. 

SIR ASTLEY COOPER'S WORK. 

ON FRACTURES AND DISLOCATIONS 
WITH NUMEROUS WOOD CUTS. 

A TREATISE ON DISLOCATIONS AND FRACTURES OF THE JOINTS. By SIR 
ASTLEY COOPER, Bart., F.R.S., Sergeant Surgeon to the King, &,c. 
A new edition much enlarged; edited by BRANSBV COOPER, F.R.S., Surgeon to Guy's 
Hospital, with additional Observations from Professor John C. Warren, of BoMon. With nu- 
merous engravings on wood, after designs by Bigg, a memoir and a splendid portrait of Sir 
Astley. In one vol. octavo. 

The peculiar value of this, as of all Sir Astley Cooper's works, consists in its eminently practical character. 
His nephew, Bransby B". Cooper r from h'rs own experience, has added a number of cases. Beside this, Sir 
Astley left behind him very considerable additions in MS. for the express purpose of being introduced inio this 
edition. The volume is embellished with ONE HUNDRED AND THIRTY-THREE WOOD CUTS, and 
contains the history of no less than three hundred and sixty one case?, thus embodying the records of a life of 
practice of the Author and his various editors. There are also additional Observationsfrom notes furnished by 
John C. Warren, M.D., the Professor of Anatomy and Surgery in Harvard University. 

MAURY'S DENTAL SURGERY. 



A TREATISE ON THE DENTAL ART, 

FOUNDED ON ACTUAL EXPERIENCE. 

ILLUSTRATED BY TWO HUNDRED AND FORTY-ONE FIGURES IN LITHOGRAPHY, AND FIFTY- 
FOUR W000 CUTS; 

BY B. F. MAURY, UENTIST OF THE ROYAL POLYTECHNIC SCHOOL. 
Translated from the French, with Notes and Additions, 
BY J. B. SAVIER, DOCTOR OF DENTAL SURGERY. 
One volume, octavo. 
This work is used as a Text book in the Baltimore College of Dental Surgery, and commends itself to the 
Profession from the great reputation of the author, and as embracing the latest information on the subject Its 
steady demand is the best testimony of the general favour with which the profession has received it. It is di- 
vided into three parts. 

Part I. — Dental Anatomy, Physiology and Pathology. 
Part II. — Dental Hygiene and Therapeutics. 
Part III. — Mechanical Dentistry in all its various parts and fully illustrated". 

THE DISEASES OF THE EYE. 

WITH NUMEROUS CUTS. 



A TREATISE ON THE DISEASES OF THE EYE. 

BY W. LAWRENCE, 

Surgeon Extraordinary to the Queen, &c, from the last London Edition, wiih numerous additions, and sixty- 
seven Illustrations, many of which are from original drawings. 

BY ISAAC HAYS, M.D., 

Surgeon to the Wills Hospital, &c. &c, in one volume octavo. 
The character of this work is too well established to require a word of commendation— it is justly considered 
the best on thesuliject. The present is a reprint of the last London Edition, which appeared in 1811, com- 
pletely revised and greatly enlarged by the author— and to it considerable additions have been made by the edi- 
tor. Several subjects omitted in the original are treated of in this edition, on which occasion free use has beea 
made of the work of Mackenzie, to which is added the editor's own experience, derived from many years' at- 
tention to the subject. 
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MATERIA MEDICA, T HERAPEUTICS, PHARMA CY, AND CHEMISTRY. 

PEREIRA'S MATERIA MEDICA. 

WITH NEAR THREE HUNDRED ENGRAVINGS ON WOOD. 

THE ELEMENTS OF 
MATERIA MEDICA AND THERAPEUTICS. 

COMPREHENDING THE NATURAL HISTORY, PREPARATION', PROPERTIES, COMPOSITION 
EFPECTS, AND USES OF MEDICINES. 

BY JONATHAN PEREIRA, M. D., F. R. S. and L. S. 

Member of the Society of Pharmacy of Paris; Examiner in Materia Medica and Pharmacy of 
the University of London; Lecturer on Materia Medica at the London Hospital, &.c. &c. 

From the Second London Edition, enlarged and improved. 

WITH NOTES AND ADDITIONS 

BY JOSEPH CARSON, M. D. 

In two volumes, octavo. 

Part I contains the General Action and Classification of Medicines, and the Mineral Materia Medica. Part 
II , the Vegetable and Animal Kingdoms, and includins diagrams explanatory of the Processfs of the Pharma- 
copeias, a tabular view of the History of the Materia Medica, from the earliest times to the present day, and a 
very copious index From the Second London Edition, which has been thorouehly revised, with the Introduc- 
tion of the Processes of the New Edinburgh Pharmacopoeia, and containing additional articles on Mental Reme- 
dies, Light, Heal, Cold, Electricity, Magnetism, Exercise, Dietetics, and Climate, and many additional Wood 
Cuts, Illustrative of Pharmaceutical Operations, Crystallography, Shape and Organization of the Feculas of 
Commerce, and the Natural History of the Materia Medica 

The object of the author has b^eti to supply the. Medical Student with a Class Book on Materia Medica, con- 
taining a faithful outline of this Department of Medicine, which should embrace a concise account of the most 
important discoveries in Natural History, Chemistry, Physiology, and Therapeutics, in so far as they pertain to 
Pharmacology, and treat the subjects in the order of their natural historical relations 

This great Library or Cyclopedia of Materia Medica has been fully revised, the errors corrected, and nume- 
rous additions made by DR JOSEPH CARSON, Professor of Materia Medica and Pharmacy in the " College of 
Pharmacy," and forms Two Volumes, octavo, of near 1600 large and closely-printed pages It maybe fully 
reli«-d upon as a permanent and standard work for the country,— embodying, as it does, full references to the 
U S. Pharmacopoeia and an account of the Medical Plants indigenous to the United States. 



ELLIS'S MEDICAL FORMULARY, 7th Edition. 

THE MEDICAL FORMULARY; Being: a Collection of Prescription?, derived from the 
Writings and Practice of many of the most eminent physicians in Ihie country anil in Europe. 
To which is added an Appendix containing the usual Dietetic Preparations and Antidotes for 
Poisons; the whole accompanied by a few brief Pharmaceutic and Medical Observations. 

BY BENJAMIN ELLIS, M. D. 

Seventh Edition, revised and extended by Samuel Georue Morton, M. D. In one volume octavo. 



GRAHAM'S CHEMISTRY. 

THE ELEMENTS OF CHEMISTRY, 

Including the application of the Science to the Arts. 

WITH NUMEROUS ILLUSTRATIONS, 

BY THOMAS GRAHAM, F. R. S., L. and E. D. 

Professor of Chemistry in University College, London, Sec. kc. 

With Notes and Additions, 
BY ROBERT BRIDGES, M. D., &c Sic. 

In one vol. octavo. 

_ , , ,.„,„„, .ppcBntiv made in all branches of chemical investigation renders necessary a new 

^vf T'Vvh^^nclearUeluc^e he numerous discoveries, especially in the department connected with 
text bo<,kwh,ch shall clear yeiuc uate ^ ^.^ ^ ^ made d lne , Mt few yearg 

organ.c Chemistry and f^Z^VyVminent judges u- fulfil all these indications, and to be peculiarly adapted 
The present treatise ,s , c ""«^fJ p ° rl , { nd '" e ctjl J ion | r r n adapting it to the wants of the American profession, 
to the wants of the med '^^^^ ^ lhe work P w(ir fhy the exalted reputation of the first chemist 
^V d ?ndTt is already introduced as a text book in many of the Collets, and has universal approbation, 
of England It » «""Jg^ "J" one of lhe besl if „ t the best, of all English text books, and is of such recent 
« Professor Graham s worK is on b « , appearance of a correct and amended American Edition, 
underlhe ca'reof D. * Bridgil "will ^preve an acceptable thing to both teachers and students of chemistry in this 
country."— Silliman's Journal. 
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DUNGLISON'S MATERIA MEDICA, &c.~ 

GENERAL THERAPEUTICS AND MATERIA MEDICA. 
BY ROBLEY DUNGLISON, M.D., 

Professor of the Institutes of Medicine, &c. &c, in the Jefferson Medical College, Philada. 
In two volumes octavo. 

"A second edition of the work on General Therapeutics, beine called for by the publishers, the author has 
deemed ii advisable to incorporate with it an account of the different articles of the Materia Medica. To this 
he has been led by the circumstance, that the departments of General Therapeutics and Materia Medica 
are always associated in the Medical Schools The author's great object has been to prepare a work which may 
aid the Medical Student in acquirina the main results of modern observation and reflection; and at the same 
time, be to the Medical Praclitioner'a trustworthy book of reference 

" Throughout, he has adopted the Nomenclature of the last edition of the Pharmacopoeia of the United States, 
a work which ought to be in the hands of every practitioner as a guide in the preparation of medicines: and he 
has endeavoured to arrange the articles in each division, as nearly as he could, in the order of their efficacy as 
Therapeutical agents." 

" The subject of Materia Medica has been handled by our author with more than usual judgment. He has, 
very wisely in our opinion, given his principal attention to the articles of the Materia Medica as medicines. 
In conclusion, we strongly recommend these volumes to our readers. No medical student on either side of the 
Atlantic ought to be without them "—Forbes' British and Fereign Medical Review, Jan 1844 

13* This work is extensively used as a Text Book in many Colleges. 



DUNGLISON ON NEW REMEDIES, 4th Edition. 
NEW REMEDIES; PHARMACEUTICALLY AND THERAPEUTICALLY CONSIDERED. 

Fourth Edition, with extensive modifications and Additions, 

BY ROBLEY DUNGLISON, M. D, &c. &c. &c. 

In one volume octavo. 

This edition will be found more complete than any of the former. Tt contains all the new remedies intro- 
duced since the third edition in 1841, as well as the new matter embodied in the pharmaceutical journals and 
essays since that period, as well as in the large works of Pereira, Christison, Bouchardal, Lincke and others. 
The new matter (about sixty or seventy pages) thus introduced through the work can only be appreciated on 
close investigation The principal new articles inserted in this edition are Alumina? Sales, Anthrakokali, 
Cannabis Indira, Cor>lus Rostrata, Ferri Cirras, Ferri et Quiniae Citras, Fucus Amylaceus, Fuligokali, Gtnti- 
ana Ghirayila, Juglans Regia, Malias, Paullinia, and Platini Preparata. 

A new Edition, to 1844, 

DUNGLISON'S MEDICAL DICTIONARY. 



CONTAINING 
A concise Account of the various Subjects and Terms, with the French 
and other Synonymes, Notices of Climates and of Celebrated Mineral 
Waters, Formulae for various Officinal and Empirical Preparations, 
&c. &c. 

FOURTH EDITION, MODIFIED AND IMPROVED. 

By ROBLEY DUNGLISON, M.D. 

Professor in the Jefferson Medical College, etc. 

In one Volume, royal Octavo, of near 800 large Pages, double columns. 

This may safely be affirmed to be the most complete Medical Dictionary yet published, 
containing, as it does, upwards of 

FORTY THOUSAND WOROS AID SYftOXYMES. 

It has been the author's anxious desire to render this work a satisfactory and desirable, if not 
indispensable, Lexicon, in which the student should never be disappointed in his search for 
any term with which he might meet in the course of his reading. To those unacquainted 
with the rapid and unceasing progress of medical science.it might seem that no great modi- 
fication was necessary in the fourth edition of a work like the present, when the third had 
appeared within two years, and yet it has been found advisable to add no less than 

TWO THOUSAND WORDS AND TERMS 

not included in the preceding editions. Some of these are words of recent formation, while 
others had previously escaped the author. 
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speciaTtreatises on MEDICINE, SURGERY, &c, 

PROUT ON THE STOMACH. 

ON THE NATURE AND TREATMENT OF STOMACH AND RENAL DISEASES; 
Being an Inquiry into the Connection of Diabetes, Calculus, and other affections of the Kid- 
ncy and Bladder with Indigestion. By William Prout, M. D., F. R. S., &c. From the 
Fourth Revised London Edition, with Plates, some coloured. 

HOPE ON THE HEART. 

A TREATISE ON THE DISEASES OF THE HEART AND GREAT VESSELS, and 
on the affections which may be mistaken for them. By J. Hope, M. D., F. R. S. From the 
Third London Edition, with notes by C. W. Pennock, M. D., &c. In one volume, 8vo. with 

Plates. ' 

BARTLETT^BTrBVERS, 

THE HISTORY, DIAGNOSIS, AND TREATMENT OF TYPHOID AND TYPHUS 
FEVER; With an Essay on the Diagnosis of Bilious Remittent and of Yellow Fever. By 
Elisiia Bartlett, M. D., &c. In one volume 8vo. 

WILSON ON THE SKIN. 

A PRACTICAL AND THEORETICAL TREATISE ON THE DIAGNOSIS, PATHO- 
LOGY AND TREATMENT OF THE DISEASES OF THE SKIN. Arranged accord- 
ing to a natural system of classification, and preceded by an outline of the Anatomy and Phy- 
siology of the Skin. By Erasmus Wilson, author of '* A System of Human Anatomy," &c. 
In one vol. 8vo. 

WALSHE^OTrTHJLTLUNGS. 

THE PHYSICAL DIAGNOSIS OF THE DISEASES OF THE LUNGS. By Walter 
Hayle Walshe, M. D., Professor of Pathological Anatomy in University College London, &c. 
In one volume, l2mo. 

PATHOLOGICAL HJEBSATOLOCtIT. 

AN ESSAY ON THE BLOOD IN DISEASE. By G. Andral, Professor of General Pa- 
thology and Therapeutics in the University of Paris, &c. &c, translated from the French by 
J. F. Meigs, M.D. and Alfred Stille , M.D. A small volu me. 

HARRIS ON~~MAXILLARY SINUS. 

DISSERTATION ON THE DISEASES OF THE MAXILLARY SINUS. By Chapin A. 
Harris, M. D., D. D. S. &c. O ne vol. 8vo. __ 

RICORD ON VENEREAL. 

A PRACTICAL TREATISE ON VENEREAL DISEASES; or, Critical and Experimental 
Researches on Inoculation, applied to the study of these affections; with a Therapeutical Sum- 
mary, and special Formulary. From the French of J. Ricord, M. D , &c. In one volume 

8vo. , 

ABERCROMBIE ON THE BRAIN. 

PATHOLOGICAL AND PRACTICAL RESEARCHES ON THE DISEASES OF THE 
BRAIN AND SPINAL CORD. By John Abercrombie, M. D., &c. A new Edition, en. 



larged by the author. One vol - 8vo. 



ABERCROMBIE ON THE STOMACH. 

„. Tm , orirA[ AND PRACTICAL RESEARCHES ON THE DISEASES OF THE 
^S^^U^U^lcL, !*• *_«/, and other Viscera of the Abdomen. By Jo„ N 
Abercrombie, M. D. Third AmcricimJ^on. One vol. 8 vo. 

a TRPATISE ON PROTRACTED INDIGESTION; and its consequences, by A. P. W. 
Ph.lTp M:D.,F.R.S. ( &c. Or.c volume, 8vo. 

BELL ON THE TEETH. 

T ™-,. v PHYSTOIOGY AND DISEASES OF THE TEETH. By Thomas 
THE ANATOMY, ^^ g> ^ ember of the R oyu l College of Surgeons in London, &c. 

Thirl Anferie'an Edition, ^ numerous plates., ; 

HARRISON ON THE NERVES. 

^Mnns A CORRECT THEORY OF THE NERVOUS SYSTEM. Fy 
AN ESSAY T( ^j D ^ Pro f essor of Physiology and Pathology in the University of Louisiana 

In one volume, 8vo. 
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ROBERTSON ON THE TEETH. 

A PRACTICAL TREATISE ON THE HUMAN TEETH. Showing the causes of their 
destruction, and the means of their preservation. By Wm. Robertson. With Plates. In one vol. 

H2HIB^IIIMItS'!§ ©S3" Smil WBiSESXife <2§©o 

THE KIDNEYS AND URINE. By J. J. Berzelius. Translated from the German by J. II. 
Boyd, and F. Learning, M. D. In one volume, 8vo. 

CHITTY'S MEDICAL JURISPRUDENCE. 

A PRACTICAL TREATISE ON MEDICAL JURISPRUDENCE, and all the laws renting 
to Medical Practitioners; with Explanatory Notes. By J. Chjtty, Esq , Barrister at Law. 
Second American Edition, with notes and additions, adapted to American works and judicial 
decisions. In one vol. 8vo., with plates and cuts. 

TRAILL'S MEDICAL JURISPRUDENCE. 
OUTLINES OF A COURSE OF LECTURES ON MEDICAL JURISPRUDENCE. By 
Thos. S. Traill, M. D., F. R. S. E., Professor of Jurisp. and Med. Police in Univ. of Edin- 
burgh. Revised, with numerous notes. 1 vol. 8vo. 

BRODIE ON URINARY ORGANS. 

LECTURES ON THE DISEASES OF THE URINARY ORGANS. By Sir Benjamin 
C. Brodie, Bart., F. R. S. &.c. &c. From the third London Ed. In one vol. 8vo. 



BRODIE ON THE JOINTS. 

PATHOLOGICAL AND SURGICAL OBSERVATIONS ON THE DISEASES OF THE 
JOINTS. By Sir Benj. C. Brodie, Bart., F. R. S , &c. &c. From the Fourth London Edi- 
tion. In one vol. 8vo. 

COATES' POPULAR MEDICINE. 

POPULAR MEDICINE; or, FAMILY ADVISER, consisting of Outlines of Anatomy, Phy- 
siology, and Hygiene, with such hints on the Practice of Physic, Surgery, and the Diseases 
of Women and Children, as may prove useful in families when regular physicians cannot be 
procured. By Reynell Coates, M. D., &c. &c. In one volume, 8vo., with cuts. 

ESSAYS ON PRACTICAL MEDICINE AND SURGERY, By Drs. Chapman, Bache, Horner, 
Dunglison, Dewees, Condie, Hays, Hodge, &e. &c. In two volumes, 8vo. 

ELLIOTSON ON MESMERISM, Price 25 cents. 
NUMEROUS CASES OF SURGICAL OPERATIONS WITHOUT PAIN IN THE MES- 
MERIC STATE; by John Elliqtson, M. P., F. R. S., & e. &c 

ARNOTT'S PHYSICS. 

ELEMENTS OF PHYSICS; or. Natural Philosophy, general and medical, written for uni- 
versal use, in plain or non-technical language. By Neil Arnott, M. D., &c. Complete in 
one vol. 8vo., a new edition, edited by Isaac Hays, M. D., &c. 

TRIMMER'S GEOLOGY. 

PRACTICAL GEOLOGY AND MINERALOGY; witli inductions for Qualitative Analy.sis 
of Minerals. By J. Trimmer, F. G. S. In one volume, 8vo. With over 200 wood-cuts. 

BUCKLAND'S GEOLOGY. 

GEOLOGY AND MINERALOGY, VNITH REFERENCE TO NATURAL THEOLOGY. 
By the Rev. Wm. Buckland, D. D. A new edition, in two volumes, with numerous plates and 
maps. 

n „ BRIDGEWATER TRE&TISES. 

THE BRIDGEWATER TREATISES, On the Power, Wisdom, and Goodness of God, as 
manifested in the Creation. In seven volumes, 8vo. Containing Essays by Roaet Kirby 
Buckland, Babbage, Bell, Prout, Chalmers, &c. itc, and illustrated by numerous plates cuts' 
and mups, in seven volumes, 8vo. 

THE HISTORY, HABITS AND INSTINCTS OF ANIMALS, by the Rev. William 
Kirby, M A., F.R.S. Illustrated by numerous copperplate engravings. 

THE NINTH BRIDGEWATER TREATISE. A~Frag^ent, by Charles Baubaqk Esq. 
From the second London edition. In one volume octavo. 

YOUATT'S TREATISE ON THE DISEASES OF THE HORSE, &c. &c. in one vol.8vo. 
YOU ATT AND CLATER'S CATTLE DOCTOR, &c. in o ne vol. 12mo. 

Several of the Treatises in Tweedie's Library, first edition may be had in separate volumes. 
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vouatTand CLATER'S cattle-doctor. 

Now Ready* 

EVERY MAN HIS OWN CATTLE DOCTOR: 

CONTAINING 

THE CAUSES, SYMPTOMS, AND TREATMENT OF ALL THE DISEASES INCIDENT TO 

OXEN, SHEEP, AND SWINE. 

By FRANCIS CLATER. 

EDITED, REVISED, AND ALMOST REWRITTEN, 
By WILLIAM YOUATT, Author of « The Horse," &c. 
Together with numerous Additions, by the American Editor, J. S. Skinner. 

among which are 
AN ESSAY ON THE USE OF OXEN, WITH MODES OF BREAKING, FEEDING, GRAZING, ETC. 
AND A TREATISE ON THE GROWTH, IMPROVEMENT AND BREEDING OF SHEEP, 
AND THE SOILS ADAPTED TO THEIR RAISING. 
With numerous Cuts and Illustrations. In one volume, 12mo. 
Price -Fifty Cents, in Cloth. 
ALSO, 
The Complete Cook, edited by Sanderson, price 25 Cents. 
The Complete Confectioner, edited by Parkinson, price 25 Cents. 
The Complete Florist, edited by an Experienced Florist of Philadel- 
phia, price 25 Cents. 

Persons remitting in current funds, free of postage, ONE DOLLAR, can have the Four 
Works, by mail, or otherwise, as they may direct, each one sewed in a cover. 

THE HORSE. 

By William Youatt, a new edition with illustrations; containing a full account of the 
Diseases of the Horse, with their mode of treatment; his anatomy, and the usual 
operations performed on him; his breeding, breaking, and management; and hints on 
his soundness, and the purchase and sale. Together with a General Hisiory of the 
Horse; a dissertation on the American Trotting Horse, how trained and jockeyed, an 
account of his remarkable performances, and an Essay on the Ass and the Mule, by 
J. S. Skinner, Assistant Postmaster General, and Editor of the Turf Register. In one 
volume, octavo. 

ENCYCLOPEDIA AMERICANA. 

A new edition. A Popular Dictionary of Arts, Sciences, Literature, History, Politics 
and Biography, including a copious collection of original articles in American Biog- 
raphy. On the basis of the seventh edition of the German Conversations-Lexikon. 
Edited by Francis Libber, assisted by E. Wigglesworth and T. G. Bradford. In 13 vol- 
umes octavo of about 600 pages each. 
The publishers offer this valuable work at a very low price in all the various styles of 

binding. 
Over Two Hundred Thousand copies have been sold in Germany. 

THE ENCYCLOPAEDIA OF GEOGRAPHY. 

Comprising a complete description of the earth, Physical, Statistical, Commercial and Poli- 
tical- exhibiting its relation to the heavenly bodies— its physical structure— the natural 
hislo'ry ofeach country; and the Industry, Commerce, Political Institutions, and Civil and 
Social State of all Nations; by Hugh Murray, F.R.S.E., assisted in Asironomv, &c. by 
Pro! Wallace, Geology. &c. by Prof. Jameson, Botany, &c. by Prof. Hooker, Zoology, 
&c bv W. Swainson. Illustrated by eighty-two maps, and about eleven hundred other 
en<ravin°-s on wood, representing the most remarkable objects of Nature and Art in 
every region of the Globe; together with a map of the United Siates, drawn by Drayton, 
from Tanner's Map, and engraved on copper, in which is embodied the latest information 
relating to the Internal Improvements of this country. The portion relating: to the United 
States written anew, by T. G. Bradford. Revised, corrected, and brought down to the 
present period 1844 In three handsome ociavo volumes in various bindings. 

MISS STRICKLAND'S QUEENS OF ENGLAND. 

T ive nf the aueens of England, from the Norman Conquest to the reign of Elizabeth; 
with mecdotes of their Courts, now first published from official record* ar.d other 
authentic documents, private as well as public. A iv w and improved edition, in six 
volume, royal 12m o, bound in cloth, or done up in paper to match. 
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SELECT WORKS OF TOBIAS SMOLLETT, with a memoir of his Life and Wri- 
tings, by Sir Walter Scott. Containing The Adventures of Roderick Random; Price 
25 cents. — The Adventures of Peregrine Pickle, Double Number; Price 50 cents. — The 
Expedition of Humphrey Clinker; Price 25 cents.— The Adventures of Ferdinand 
Count Fathom; Price 25 cents.— The Adventures of Sir Launcelot Greaves ; Price 25 
cents;— The History and Adventures of an Atom, and Select Poems, in one part; Price 
25 cents; — or the whole done up in one volume. 

SELECT WORKS OF HENRY FIELDING, with a memoir of his Life and Writings, 
by Sir Walter Scott, and an Essay on his Life and Genius, by Arthur Mckphy, Esq., 
containing Tom Jones, or The History of a Foundling; Double Number ; Price 50 cents. 
The Adventures of Joseph Andrews and his friend Mr. Abraham Adams, Price 25 cents. 
Amelia; Price 25 cents. The Life of Jonathan Wild, with the Life of Fielding, Essay 
on his Genius, &c, in one part Price 25 cents;— or the whole done up in one volume. 

COOPER'S NOVELS, AT TWENTY-FIVE CENTS PER VOLUME, embracing 
Wyandotte, Wing-and-Wing, The Spy, The Pilot, The Water- Witch, Lionel Lincoln, 
Heidenmauer, The Pathfinder, Precaution, The Wish-Ton-Wish, Homeward Bound, 
Mercedes of Castile, The Pioneers, The Red Rover, The Two Admirals, The Prairie, 
The Headsman, The Deerslayer, The Bravo, The Last of the Mohicans, Home as Found, 
The Monikins, The Travelling Bachelor, and Ned Myers; In all twenty-four different 
Works, or forty-seven volumes. 

WHITE'S UNIVERSAL HISTORY FOR COLLEGES AND HIGHER SCHOOLS. 

Elements of Universal History, on a new and systematic plan; from the earliest limes to 
the Treaty of Vienna. To which is added, a summary of the leading events since that 
period, by H. White, B.A., Trinity College, Cambridge, with additions, by John S. Hart, 
A.M., Principal of the Philadelphia High School, and Professor of Moral and Mental 
Science, Member of the American Philosophical Society, &c. in one vol. 12mo., or an 
Edition without (Questions may be had for general use. 

POEMS BY SAMUEL ROGERS, with numerous illustrations, a new edition, revised, with 
additions by the author, in one volume, imperial octavo, embellished with ten engravings by 
Turner, Goodall, Wallis, Finden, &c. in cloth extra, or beautiful white calf, gilt edges. 

WALPOLE'S SUPPRESSED LETTERS TO SIR HORACE MANN, from 1760 to 1785, 
now first published from the original MSS. In two octavo volumes to match the four volumes 
formerly published, to which they form a continuation. 

MARTIN CHUZZLEWIT, by « Boz," publishing in Nos. with plates. Price 6J cents each. 

THE HISTORY OF IRELAND, commencing with its earliest period to the great expedition 
against Scotland in 1545. By Thomas Moore. In one volume octavo. 

BROUGHAM'S FRENCH REVOLUTION, price fifty cents, forming a third volume to his Me- 
moirs of Statesmen. 

THE EDUCATION OF MOTHERS; or, the Civilization of Mankind by Woman. By L. Aime 
Martin. Being the work to which the prize of the French Academy was awarded. Translated 
by Edwin Lee, Esq. Revised from the fourth French edition, done up to match the "Ladies' 
Cabinet Series." Price seventy-five cents. 

BENTHAMIANA; or, Select Extracts from the Works of Jeremy Bentham. With an outline of his 
opinions on the principal subjects discussed in his works. Edited by John Hill Burton, Advo- 
cate. In one volume, large 12mo., extra cloth. 

THE HISTORY OF ROME, by B. G. Niebuhr. Translated by J. C. Hare, Connop Thirlwall, 
William Smith, and Leonhard Schmitz. From the third English Edition, revised. The four 
volumes brought into two large octavo volumes. (Now at press.) 

PICCIOLA, THE PRISONER OF FENESTRELLA; or, Captivity Captive. From the French 
of M. de Sainline. Third American edition. In one volume, 12mo., price thirty-five cents, in 
glazed paper. 

THE MILLWRIGHT AND MILLER'S GUIDE. By Oliver Evans. The Tenth 
Edition with Additions and Corrections, by the Professor of Mechanics in the Franklin 
Institute of Pennsylvania ; and a description of an improved Merchant Flour Mill. With 
Engravings. By C. & O. Evans, Engineers. This is a practical work, and has had a 
very extended sale. 

AMERICAN ORNITHOLOGY, a supplement to " Wilson," by Prince Charles Bona- 
parte. Four volumes, folio, with magnificent coloured plates. 

THE NATIONAL SCHOOL MANUAL. In four volumes, 12mo, with an Atlas and 
the Clinton Primer as an Introduclion. 

A POPULAR TREATISE ON AGRICULTURAL CHEMISTRY. By Charles 
SauAREv, in one volume 12mo. 

THE DISTRICT SCHOOL; OR, NATIONAL EDUCATION. By J. Or V1 lle Tay- 
lor, Third Edition, in one volume 12mo. 

LIGHTS, SHADOWS, AND REFLECTIONS OF WHIGS AND TORIES. By a 
Country Gentleman, in one volume 12mo. 
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Price Twenty-Jive cents each. 
THE COMPLETE COOK.— Plain and Practical Directions for Cooking and House- 
keeping; with upwards of seven hundred receipts: consisting of directions for the choice 
of meat and poultry; preparations for Cooking, making of broths and soups; boiling, 
roasting, baking, and frying, of meats, fish, &c. seasonings, colourings, cooking vegeta- 
bles; preparing salads, clarifying; making of pastry, puddings, gruels, gravies, garnishes, 
&c. and, with general directions for making wines. With additions and alterations, by 
J. M. Sanderson, of the Franklin House. 

THE COMPLETE CONFECTIONER, PASTRY COOK AND BAKER.— Plain and 
practical directions for making Confectionary and Pastry, and for baking; with upwards 
of five hundred receipts; consisting of directions for making all sorts of preserves, sugar- 
boiling, comfits, lozenges, ornamental cakes, ices, liqueurs, waters, gum-paste ornaments, 
syrups, jellies, marmalades, compotes, bread-baking, artificial yeasts, fancy biscuits, cakes, 
rolls, muffins, tarts, pies, &c. &c. With additions and alterations, by Parkinson, Practi- 
cal Confectioner, Chestnut street. 

THE COMPLETE FLORIST.— A Manual of Gardening, containing practical instruc- 
tion for the management of greenhouse plants, and for the cultivation of the shrubbery, 
the flower garden, and the lawn, with descriptions of those plants and trees most worthy 
of culture, in each department. With additions and amendments, adapted to the climate 
of the United States. 

Now Preparing to match the Complete Florist, THE KITCHEN AND FRUIT 
GARDINER. 



THE LADY'S CABINET SERIES. 

L. &. B- are publishing under this title a number of standard works, fitted for the Boudoir, ex- 
clusively by female writers, such as Mrs. Jamieson, Mrs. Hemans, Miss Strickland, &c. They are 
all neatly done up to match in lemon-coloured glazed paper, and will form a beautiful series. 

The Poetical Remains of Lucretia M. Davidson, with a Memoir by Miss C. M. Sedgwick. In 

one volume, price fifty cents. 
The Poetical Remains of Margaret M. Davidson, with a Biography by Washington Irving. In one 

volume, price fifty cents. 
The Lives of the Queens of England, by Miss Strickland, first series. In three volumes, price fifty 

cents each. Second series. In three volumes, price sixty-five cents each. 
The Study of the Life of Woman. Translated from the French of Madame Necker de Saussure 

of Geneva. In one volume, price seventy-five cents. 
The Poetical Works of Mrs. Hemans, to which is prefixed a Memoir by her sister Mrs. Hughes, 

and an essay on her genius by Mrs. Sigourney. To be completed in seven volumes, price fifty 

cents chcH 
The Memoirs of the Loves of the Poets, or the lives of women celebrated in ancient and modern 

poetry, by Mrs. Jamieson. In one volume, price seventy-five cents. 
Selections from the Writings of Mrs. Margaret M. Davidson, the mother of Lucretia Maria and 

Margaret M. Davidson, with a preface by Miss C. M. Sedgwick, price fifty cents. 
Other volumes are in preparation. 



L. 8? B. are now Publishing 
A CABINET SERIES OF NOVELS IN A FORM FOR PRESERVATION. 

Destiny'; oTthe Chief's Daughter. By Miss Ferrier, author of the Inheritance, Marriage, &e. In 

one thick volume, 12mo. price 40 cents.— Now ready. 
Marriage. By Miss Ferrier, (at press.) 
The Inheritance, by Miss Ferrier, (preparing.) .... 

Other Novels of high character are to be embraced in tins series. 



JUST READY. 

WHIMS AND ODDITIES. By Thomas Hood. With upwards of eighty spirited wood cuts. In 
^Sz&O^&V™ OF IRELAND By T Crofton Croker. With fifty-five 
wood cuts. Second Edition. In one vol. 1 «™°'' P" t ^ ,t ^ n % ow readv 

TVMNFY HALL By Thomas Hood. With an Illustration Price 25 cents. 
£r A?FR S YOUATT'S CATTLE DOCTOR, in 1 vol., 12mo. 
WHITES UNIVERSAL HISTORY, a handsome vol. m 12mo. 



MISCELLANEOUS BOOKS 

PUBLISHED BY 

LEA & BLANCHARD. 

Brougham, Henry Lord, His Speeches with Historical Introductions, in 2 vols. 8vo. 

Do do. do. Historical sketches of the Times of George IV., in 2 vols, royal 12mo 

Do. do. do. Critical and Miscellaneous Writings, in 2 vols, royal 12mo, 

Butler's Atlas of Ancient Geography, with a complete Index, 1 vol. 8vo. 

Do. Geographia Classica, fourth edition, 1 vol. 8vo. to accompany the Atlas. 
Boz's Works complete, fine edition, with numerous illustrations, 6 vols, royal 8vo. Consisting of 
Sketches of Every day Life and Every day People. 
Posthumous Papers of the Pickwick Club. 
Oliver Twist; or, The Parish Boy's Progress. 
Life and Adventures of .Nicholas Nicbleby. 
Old Curiosity Shop. 
Barnaby Kudge. 
Also, a Cheap Edition, without the plates. 
Bulwer's Critical and Miscellaneous Writings, in 2 vols, royal 12mo. 
Brewster's Treatise on Optics, a new and improved edition, 1 vol. 12mo. 
Bolmar's French Series, Consisting of Perrin's Fables, 1 vol. 12mo. Colloquial Phrases, 1 vol. 18mo, 

French Verbs, 1 vol. 12mo. Telemaque, 1 vol. 12mo. Key to do. 1 vol. 12mo. 
Cooper's Naval History of the United states, second edition, in 2 vols. 8vo. 

Do. Novels and Tales complete, and to match, 44 vols. 12mo. at 25 cts. per volume. 
Do. Leather Stocking Tales, 5 vols. 1-mo. 
Do Sea Tales, S vols. 12mo. 
Davidson's, Margaret M. Biography and Poetical Remains, edited by Irving, 1 vol. ]2mo. ex. cl. 
Davidson's, Lucretia M. Biograpliy and Poetical Remains, edited by Miss Sedgwick. A new and 

cheap ediiion, 1 vol. 12mo. price 50 els. 
Ellis, Mrs. Family Secrets; or, Hints to those who would make Home Happy, in 2 vols. I2mo. price 

50 cts. 
Encyclopedia of Geography. A new edition, brought up to 1842, publishing in 24 weekly Numbers, 

royal 8vo. 
Encyclopaedia Americana, a great work, in 13 vols. 8vo. 
Frederic the Great, His Court and Times, including the Seven Years War, by Thomas Campbell, in 

4 vols. 12mo. 
Fielding's Select Works, with his Life, by A. Murphy, royal 8vo. 
Geisler's Text Book of Ecclesiastical History, 3 vols. 8vo. 

Guy Fawkes; An Historical Romance of the Times of James I., by W. II. Ainsworth, 1 vol. royal 6vo. 
Ileber's Poetical Works. Complete in 1 vol. 12mo. 
Herscheirs Astronomy. A new and improved edition, 1 vol. 12mo. 
History of Congress during the Administration of General Washington, in 1 vol. 8vo. a cheap 

volume. 
Hemans' Poetical Works, Complete, in 7 vols. 12mo. with a Life by her Sister, and an Essay on her 

Genius, by Mrs. Sigourney. 

Do. Memoirs, by her Sister, Mrs. Hughes, in 1 vol 12mo. 
Horse. (The) by Vouatt, with additions by Skinner, 1 vol. 8vo. with many illustrations. 
Irving's Select Works, in 2 vols, royal 8vo. with a portrait. 

Do. Astoria, in 2 vols. 8vo. 

Do. Rocky Mountains. A new and cheap edition. 

Do. Life and Voyages of Christopher Columbus, in 2 vols. 8vo. 

Do. Crayon Miscellany— Containing Abbotsford, Newstead Abbey, Conquest of Spain, to. 
vols. 12mo. 
Jess', Court of England under the House of Nassau and Hanover, 3 vols royal 12mo. 
Jefferson's Life, by Professor Tucker, in 2 vols. 8vo. 
Keble's Christian Year, third edition, in one neat 12mo. volume. 
Keble's Chilli's Christian Year, a small volume. 

Lockhart's Life of Sir Walter Scott, in 7 vols. 12mo. with a portrait. 
Language of Flowers, with beautiful coloured plates, a new edition, extra gilt edges. 
Madame de Sevignd and her most distinguished Cotemporaries, in 2 vols, royal 12mo. 
Moore's, Thomas, History of Ireland, in 1 Vol. 8vo. 
Millwright's and Miller's Guide, with plates, by Oliver Evans, tenth edition, with improvements, 

1 vol. 8vo. 
Madden's Lives and Times ot the United Irishmen. 2 vols. I2mo. 
Mrs. Maicet's Stories for Young Children, small 4to. 

Porcelain Tower, or Nine Stories of China, by T. T. T. 1 vol. ISuio. with numerous illustrations. 
Queen of Flowers, or Memoirs of the Rose. 1 vol. coloured plates. 
Romantic Biography of the Age of Elizabeth, by the Benedictine Brethren of Glendalough, 2 vols. 

12mo. 
Ranke's Ecclesiastical and Political History of the Popes of Rome, during the 16th and 17th centu- 
ries, in 2 vols, royal 8vo. 
Strickland, Miss, Lives of the Queens of England, 1st series, 3 vols. 12mo. extra cloth. 

Do. do. do. do. do. 2d do. 2 vols. do. do. 

Stanley Thorn, by Cockton, 1 vol. royal 8vo. with numerous illustrations. 
Shelley, Mrs. Eminent Literary and Scientific Men of Italy, in 2 vols. 12mo 

Do. do. Memoirs of the most eminent French Writers, 2 vols. 12mo. 
Sentiments of Flowers, or Language of Flora, with coloured [dates. 
Scott's Poetical Works. Complete in 6 vols, royal i2mo. extra tloth. 
Smollett's Select Works, with a Memoir by Sir Walter Scott, royal 8vo. 
Tales and Souvenirs of a Residence in Europe, 1 vol 12mo. extra cloth. 
Wlieaton's Inquiry into the Validity of the Right of Search, 1 vol. 8vo. 
Washington Poitg, v r s and Mr Smith, by Miss Leslie, price 25 cts. 
Wal.-h's Sketches of Conspicuous Living Characters of France, 1 vol. 12mo. 
Walpole's Unrivalled Letters. The ouly complete edition. Containing nearly 300 Letters, with a 

portrait, in 4 vols. 8vo. extra cloth. 

29 



THE AMERICAN JOURNAL 



MEDICAL SCIENCES 

LEA St. BLANCHARD are the Publishers of the American Journal of the Medical Sciences, edited by 
ISAAC HAYS, M.D., Surgeon to Wills Hospital, Physician to the Philadelphia Orphan Asylum, Member of 
the Am. Phiios Soc , &c. &c. &c. assisted by numerous collaborators in every section of the Union. 

This Journal was commenced TWBNTY THREE YEARd AGO, and it is therefore the oldest Medical 
Journal now existing in the United States, and its permanency may be considered as established. 

It was originally edited by Dr. Chapman, who has been a constant contributor to its pages; and for the last 
seventeen years it has been under the editorial direction of Dr. Isaac Hays. 

A New Series was commenced in Jan. 1841. 

The pages of this Journal contain the records of the experience of the most distinguished members of the 
Profession in every part of the Union. 

CONTENTS OP THE NO. FOR APRIL 1844. 

Memoirs and Cases.— Art. I Observations on the Pathological Relations of the Medulla Spinalis. By 
Austin Flint, M.D. II. Case of Molluscum, associated with Fibro Cellular Encysted Tumour and Encepha- 
loid Disease. By Washington L. Atlee, M.D. [With a wood cut] III. On the Pulse of the Insane. By 
Pliny Earle M I). IV Statistics and Cases of Midwifery; compiled from the Records of the Philadelphia 
Hospital, Blockley. By Geo. N. Burwell, M.D. V. On the Congestive Fever of Mississippi, with Cases. By 
R G Wharton, M D. VI. Enteritis— with Cases, exemplifying the decidedly beneficial effects of Blood let- 
ting, and the Sedative Treatment. By P. M Kollock, M D. VII. Case of Inversion of the Uterus, in which 
Reposition was effected on the tenth day. By Joseph P. Gazzam, M.D, VIII. Ligature of the external Iliac 
Artery for Aneurism. By W. P. Boling. M.D. IX Eupatorium Perforatum in Epidemic Influenza. By J. 
F. Peebles, M.D. X. Caseof Polypus of the Uterus expelled by the action of Ergot. By Thomas J Garden, 
M.D. XI. On the Extraction of Retained Placenta in Abortion. By Henry Bond, M D. XII. Improved 
Catheter Bougie. By R. J. Dodd, M D. „,„»,,. j „ -. t .. „„ 

Reviews —XIII. Fenger's Dissertation on Erysipelas Ambulans. XIV. Drs. ATWiUiam and Pritchett on 
African Remittent Fevers. _ _..„ _ . . , „ , 

Bibliographical Notices.-XV. Harrison's Theory of the Nervous System. XVI. Hartshornes Annual 
Report of the Eastern State Penitentiary. XVII. Kirkbride's Report of the Pennsylvania Hospital for the In- 
sane. 2 Report of the Ohio Lunatic Asylum. 3. Report of theManagersof the ^tale LunaticAsylum, (New 
York) 4. Report of the Superintendent of the Maine Hosp.tal. XVIII Pans's Pharmacologia. XIX. Hare s 
Statistical Report of one hundred and ninety cases of Insanity admitted ...to the Retreat near Leeds X.X 
White's Address on Insanity. XXI. Report of theSuraeon General U S. Army. XXII. Dunghsons Human 
l»h» Oology TXXUI Dunglson-s Dictionary of Medical Science. XXIV. Weston some of the more •mutant 
Diseases of Childhood. XXV. Magendie's Elementary Treatise on Human Physiology • XXVI. W itson on 
Spasm, Languor, Palsy, and other disorders termed Nervous, of the Muscular System. XXVll. West s< Urn- 
ical and Pathological Report on the Pneumonia of Children. XXV III. Cooper on Hernia. XXIX lodd on 
Rheumalic Gout^ Fever, and Chronic Rheumatism of the Joints. XXX. Smith and Homers : Anatomical 
E XXXI Quarterly Summary of the Transactions of the College of Physicians of Philadelphia. 
XXXII. Chapman's Lectures on the more important Diseases of the Thoracic and Abdominal Viscera. 

SUMMARY OF THE IMPROVEMENTS AND DISCOVERIES IN THE MEDICAL SCIENCES. 

Anatomy and Physiology .— 1. Elsmsser onlhe Period at which the foramen ovale, and the ductus venosus 
befome obliterated . S < Lacauchie on Absorption. 3. Burrows on Blood in the brain 4 Erdl on Opt.c nerves. 
5 Cncco.Nervus vagus and nervus accessorius. 6. Escape of ova mdependent of fecundation, and the 
connect" n of\tai.W^s"uatiOB. 7. Robertonon Age of puberty in girls. 8. Starr on Urachus pervious 

^Materi'a Mkdica and PHARMacY.-9. Oalleoti on Species of Veratrum. 10. Martens and Galleoti ! oil iSpe- 
ciesoFsmhaxlL Formula for fluid extract of Senna. 12. OShaughnessy on Gurjum Balsam. 13. King. 

V E n D,CATprTEG"Al D a THiRAPBUT.cs and Practical Med,c, NB -14. Prus on Meningeal Apoplexy. 
1<J Zon Couwnmi. cation between the aorta and pulmonary artery without Cyanosis lb. Huss s remark- 
ablest of Cya osi s 17 PrUchard on the connection of Insanity will, diseases in the organs of physical 
awe case ot cyanosis, n. J 7""""' 1 * - ,»-=_.{_. .q y i, on Ulcerat on of the Appendix Vermiformis. 

which prevailed in Glasgow, 
of 
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sacrum. ^otgTn on Polypi of •^/^p^brf^OpmhafmiUs. 47. Lavergne on Amaurosis from cones- 

Ophthalmology-46. Mackenzie on ^'^Mta ™B«£ 49. Guepin on Foreign body in the Eye. 50. 

sion of the retina. 48. £«^ /"^^%£ B M?.ye where it will be most useful. 51. Gosselin 

rftf fna?om,^re sea n r a cheson KS ducts of the lachrymal gland. 52. DombMK on Cyst in the or- 

bital cavity. mnori on Artificial rupture of the membranes to accelerate delivery. 54. Elk- 

MIDWIPERY.-53. Chailly Honort on «ri ^ l 0uiUon < s New method of compressing the aorta in ute- 

inglon on Contagiousness ini ru « r K™ ' lerine pajtation. 57. Sherman on Perforation of the bladder by mis- 

rine hemorrhage. S*:^' ls °g Mnndin i on Absence of the uterus. 59. Kayser's Cesarean operation. 60. 
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American Intelligence.— Original Communications.— McClcllan on Extirpation of the Parotid Gland. 
E. Bisscll'.s Cases of Ovarian Disease, with remarks. Eve on Lithotomy — Bilateral operation, witil cases. 
Tracy on the Vegetable Acids as correctives of acidity of stomach. Ludlow's Notice of a new Klexilile Sto- 
thoscope: Dodd's Improved Cupping Apparatus. Crowell's Unusual case of irregularity of the incisors and 
canine teeth of the superior jaw, remedied in seventy-six days. 

Domestic Summary.— Judkins' case of Ovarian Disease. Bedford on Vaginal Hysterotomy. 

Mew Medical Works in preparation. 

Each Number contains 
ORIGINAL. ESSAYS. 

EXTENDED REVIEWS OF THE NEW AND MOST IMPORTANT WORKS, 

BIBLIOGRAPHICAL NOTICES, 

And a full Summary of Foreign and Domestic Intelligence. 

The publishers invite especial attention to this last department, which constitutes an important 
feature in this Journal, comprising the fullest 

RETROSPECT 
of the improvements and discoveries made in the Medical Sciences anywhere to be met with, de- 
rived not only from the 

BRITISH JOURNALS, 

but also from those of 

FRANCE, GERMANY, DENMARK, ITALY, THE EAST INDIES, 

and our own country. 

ILLUSTRATIONS ARE GIVEN WITH COLOURED PLATES, 
WOOD CUTS, &c. &c. 

when cases require them, and every effort will be made to improve the appearance of the work 
that it may continue to command the confidence and patronage of the profession. 

TERMS. 

This Journal is published quarterly on the first of January, April, July and October, each num- 
ber containing at least 264 large and closely printed pages. Price FIVE DOLLARS a year, 
which if forwarded in advance and free of postage, will entitle the subscriber to "The Medical 
News" without charge. 

Early application should be made direct to the publishers. The subscription commences with a 
January number. 

THE 1VIEDICAL NEWS AND LIBRARY 
FOR ONE DOLLAR A YEAR, PAYABLE IN ADVANCE. 

LEA & BLANCHARD, Philadelphia, are publishing The MEDICAL NEWS AND LI- 
BRARY, a monthly periodical, of 3'2 or more large and closely printed pages. It contains in addi- 
tion to the Miscellaneous Medical Intelligence, reports of Clinical Lectures, accounts of the dif- 
ferent Medical Schools and Hospitals, with notices of cases and operations in those institutions, 
and various other matters of interest to practitioners. 

The Library is to comprise a series of Lectures or works on the principal branches of Medical 
Science, and will constitute a complete Library for the student, and a useful work of reference to 
the practitioner. 

The price of the News and Library to subscribers is ONLY ONE DOLLAR A YEAR, and 
it will be sent gratuitously to all subscribers to the Medical Journal who pay their subscription five 
dollars in advance. 

All remittances and orders must be sent free of postage, which can be done by the postmaster 
franking the letter. 

Any Physician, News Agent or Postmaster, can have a number of the News sent gratis, as a 
specimen, on application, free of postage. 

NOTICE. 

With a view of extending the circulation of the Jtmerican Journal of the Medical Sciences, the 
publishers offer the following inducemenut to NEW SUBSCRIBERS. Those who remit TEN 
DOLLARS shall receive The American Journal of Medical Sciences and Medical News for the 
Two Years, 1844 and 1845, and in addition The Medical News and Library for the year 1843. 

They will thus obtain the first 264 pages of Watson's Practice, which are embraced in the News 
for 1843, and will have that work completed in the News for 1844. (A new work will commence 
the year 1845.) 

The price of Watson's Lectures on the Practice of Physic, complete, will be itself Three Dol- 
lars, and will form a volume of near 900 large pages. 

This liberal offer is made solely with a view of extending the circulation of the Journal, and to 
induce payments in advance, and will not be binding with the publishers after July next, or after 
the copies of the News and Library for 1843 now on hand are exhausted. To secure the advan- 
tages of this offer, remittances should be made early. 

As the News for 1844 will embrace about 600 pages of Watson's Lectures and 96 of other mat- 
ters, subscribers are informed that the amount of Five Dollars for that and the Journal should also 
be remitted early this year — as the publishers reserve to themselves the right to decline furnishing 
them under Six Dollars, or the News separate for that year for Two Dollars unless so taken and 
paid for. 

(0° This paper may be delivered to any physician if declined by the 
person to whom it is addressed or if they have removed — and Postmas- 
ters will particularly oblige the publishers by furnishing a list of the Phy- 
sicians of their county or neighbourhood In addition to the business it 
may bring to the office, a copy of " Ned Myers" a Tale by Cooper will be 
sent gratis for any ten or more names furnished free of cost. 



